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handbook  is  a  good  starting  place  for  communities  interested  in 
promoting  solar  use  and  protecting  access  to  sunlight.   The 
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I.  Introduction 


A.  The  Solar  Access  Problem 


The  flow  of  sunlight  to  earth  each  day  is  a  tremendous  and 
largely  untapped  energy  resource.   Even  in  relatively  cloudy 
Massachusetts,  a  daily  average  of  1200  Btus  of  energy  strikes  each 
square  foot  of  surface  (equivalent  to  300  watt  hours  of 
electricity).   This  incoming  supply  of  energy  is  more  than  adequate 
to  drive  cost-effective,  environmentally  benign  solar  energy  tech- 
nologies which  can  significantly  reduce  the  dependence  of 
Massachusetts  communities  on  domestic  and  imported  oil  and  slow 
the  drain  of  capital  out  of  state. 

The  direct  flow  of  sunlight  to  solar  collectors  and  potential 
solar  sites  is,  however,  not  a  certainty.   Buildings,  trees,  and 
structures  can  all  block  sunlight  from  adjacent  solar  installa- 
tions, rendering  them  as  useless  as  any  conventional  energy  pro- 
ducing system  deprived  of  fuel.   This  requirement  of  unobstructed 
direct  sunlight  by  a  solar  installation  or  site  is  termed  "solar 
access". 

Problems  with  solar  access  have  been  relatively  few  to  date; 
they  are  certainly  much  less  of  an  impediment  to  solar  use  than 
certain  financial  and  technical  factors.   Nonetheless,  cases  of 
collector  shading  can  be  expected  to  multiply  as  solar  use  and 
density  levels  continue  to  increase.   At  the  present  time  there  is 
no  federal  or  Massachusetts  law  that  protects  solar  access . 

Closely  related  to  solar  access  are  legal  restrictions  that 
directly  or  indirectly  pertain  to  solar  energy  systems.   Local 
regulations  in  certain  cases  create  significant  barriers  by  pre- 
venting flexible  siting  of  a  solar  energy  system  on  a  lot  (which 
in  turn  can  limit  its  access  to  sunlight)  or  even  prohibiting  the 
installation  altogether.   Instances  of  such  access  problems  are 
already  quite  common. 
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B.  The  Solution 


Considerable  effort  is  spent  by  our  country  improving  access 
to  conventional  sources  of  energy.   If  solar  energy  is  to  become 
a  major  energy  alternative,  it  is  important  that  we  become  simi- 
liarly  concerned  with  access  to  sunlight.   Solar  access  policies 
can  help  stimulate  solar  development  by  assuring  those  presently 
considering  systems  that  their  investment  won't  be  nullified  by 
shading.   They  can  ensure  that  the  installation  of  a  solar  energy 
device  or  its  proper  siting  is  not  prohibited  by  arbitrary  or 
inadvertently  restrictive  local  zoning  regulations.   Perhaps  most 
important,  solar  access  policies  can  help  foster  development  pat- 
terns that  provide  new  buildings  and  future  solar  installations 
with  good  access  to  sunlight. 

Although  some  states  have  adopted  solar  access  laws,  it  is 
readily  apparent  that  solutions  are  best  worked  out  at  the  local 
level.   State  legislation  may  be  useful  in  encouraging  communities 
to  take  their  own  solar  access  initiatives.   But  local  differences 
in  topograpy,  climate  and  sunlight  levels,  density  and  growth  pat- 
terns, public  support  for  solar  energy  and  government/administra- 
tive realities  indicate  the  need  for  community-specific  solutions. 

This  handbook  is  for  communities  interested  in  protecting  and 
promoting  access  to  solar  energy.   It  should  be  particularly  useful 
to  local  planners  and  government  officials  concerned  with  energy. 
Because  they  can  develop  policies  that  reflect  the  public  interest 
and  implement  these  policies  with  local  regulatory  mechanisms, 
local  governments  and  planning  departments  are  well-suited  to 
address  solar  access  concerns.   They  generally  have  had  the  most 
experience  with  land  use  planning  and  control —  perhaps  the  best 
regulatory  tool  for  promoting  solar  access.   This  common  denomina- 
tor allows  for  some  general  approaches  to  be  conceived.   It  is 
still  the  responsibility  of  local  governments  to  decide  which 
strategies  are  politically  and  administratively  feasible  and  how 
to  adapt  them  to  local  conditions. 
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In  the  following  pages,  a  variety  of  possible  solar  access 
strategies  are  outlined.   Most  involve  making  changes  or  additions 
to  local  zoning  regulations,  although  some  other  approaches  are 
examined.    The  handbook  begins  with  an  overview  of  solar  tech- 
nologies and  siting  requirements  followed  by  suggestions  on  ini- 
tial steps  communities  might  take.   Next,  actual  solar  access 
policies,  subdivided  into  two  groups,  are  explored.   First,  legal 
barriers  to  solar  installation  and  siting  on  a  lot  are  examined. 
Typical  local  barriers  are  identified  and  corrective  measures  are 
suggested.   Second,  strategies  for  protecting  and  encouraging 

« 

access  to  sunlight  are  proposed.   The  handbook  concludes  with 
recommendations  for  the  administration  of  adopted  solar  access 
policies . 


II.  Solar  Technology  and  Siting  Requirements 

A.  Technology 

All  solar  energy  systems  collect  the  sun's  energy  and  use  it 
to  provide  heating,  cooling,  lighting  or  electricity  to  a  building 
or  end  use.   In  Massachusetts,  the  most  common  solar  energy 
systems  produce  heat,  although  solar  electric  technologies  promise 
to  find  widespread  application  in  the  near  future. 

Most  heat-producing  systems  consist  of  a  glazing  material 
through  which  sunlight  is  transmitted  and  a  heat  absorbing  element 
that  either  directly  or  indirectly  conducts,  stores  and  reradiates 
the  energy.  (See  figure  1  for  different  solar  heat-producing 
systems . ) 

Heat-producing  solar  systems  are  usually  termed  "active"  or 
"passive".   Active  solar  systems  employ  a  mechanical  component  to 
transfer  and  store  heat.   A  typical  active  system  consists  of 
several  distinct  elements:  roof-  or  ground-mounted  panels  that 
collect  solar  heat  (commonly  termed  "solar  collectors"),  a  heat 
storage  medium,  and  a  circulating  loop  of  liquid  or  air  which 


FIG.     1:       DIFFERENT    SOLAR   HEAT-PRODUCING    SYSTEMS 
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tranfers  heat  from  the  collectors  to  storage.   The  stored  heat  can 
be  used  for  space  heating  or  can  provide  hot  water  for  domestic  or 
industrial  use.   In  Massachusetts,  typical  solar  hot  water  systems 
supply  50  to  70  percent  of  a  building's  yearly  hot  water  require- 
ments . 

Active  systems  are  often  discrete  accessory  systems  so  they 
frequently  can  be  successfully  added  or  "retrofitted"  to  existing 
buildings.   This  is  especially  true  with  solar  hot  water  systems. 

Passive  solar  systems  have  few  or  no  mechanical  heat  transfer 
components;  they  use  natural  forces  of  heat  transfer—  conduction, 
convection  and  radiation—  to  store  and  distribute  heat.   Passive 
systems  commonly  are  integrated  with  structural  parts  of  a 
building:  walls,  windows  and  floors.   Direct  gain  systems  use 
south-facing  windows  to  transmit  sunlight  and  use  floors  and  walls 
as  thermal  storage  materials.   Trombe  walls  are  glazed  masonry 
walls  that  absorb  heat  and  transfer  it  to  the  interior.   Sunspaces 
are  accessory  rooms  that  heat  themselves  during  the  day  and  supply 
substantial  amounts  of  surplus  heat  to  the  primary  building. 
Systems  that  incorporate  a  minor  mechanical  element  (i.e.  fans  or 
ducts)  are  commonly  referred  to  as  "hybrids". 

Some  passive  systems  may  be  highly  desirable  solar  retrofits; 
sunspaces,  for  example,  can  be  attractive  and  economical  additions 
to  well- insulated  conventional  homes.   Passive  solar  water 
heaters  and  wall-mounted  air  panels  also  can  make  successful  solar 
retrofits. 

Most  passive  features,  however,  are  best  incorporated  as  part 
of  the  original  building  design.   Passive  solar  buildings  with 
high  levels  of  energy  conservation  typically  use  60-80  percent 
less  energy  for  winter  space  heating  than  conventional  buildings. 
Many  passive  buildings  also  use  shading  devices  and  effective 
cross  ventilation  to  reduce  summer  cooling  loads  and  daylighting 
features  to  reduce  the  need  for  artificial  light. 
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Photovoltaic  systems  convert  sunlight  to  electricity-   To 
date,  the  use  of  photovoltaics  has  been  primarily  limited  to 
government-sponsored  projects  and  remote  applications.   But  these 
systems  should  become  increasingly  commonplace  in  the  next  five  to 
ten  years  as  product  costs  decrease  and  electric  utility  rates 
continue  to  rise.   The  widespread  use  of  photovoltaics  in  the 
future  will  of  course  be  highly  dependent  on  the  solar  access  of 
potential  sites. ^  As  with  active  solar  hot  water  systems,  photo- 
voltaic systems  can  be  easily  retrofitted  onto  existing  buildings. 

B.  Solar  Siting 

1 .  Sun  Angles 

The  sun's  position  in  the  sky  for  any  given  location  is  con- 
stantly undergoing  two  changes:  the  daily  east  to  west  trip  across 
the  sky,  and  the  seasonal  shift  of  this  path  up  and  down  the 
southern  sky.   These  changes  result  from  the  rotation  of  the  earth 
and  the  tilt  of  the  earth  in  relation  to  the  sun.  (See  figure  2.) 

Fig.  2:  Paths  of  the  Sun  at  the  Summer  and  Winter  Solstices  at  42 
Degrees  North  Latitude 


The  sun's  position  also  varies  according  to  location. 
Generally,  sunlight  strikes  the  earth  most  directly  at  the  equator, 
least  directly  at  the  poles.   Thus,  as  one  moves  north  in  latitude 
from  the  equator,  the  sun's  skypath  appears  to  sink  lower  in  the 
southern  sky.  (See  figure  3.)   In  Massachusetts,  the  sun  rises 
only  about  30  degrees  above  the  horizon  during  December. 
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Fig.  3:  Sun  Angles  for  Different  Latitudes 


ANGLE  "B"  IS  GREATER  THAN  ANGLE  "A" 


These  facts  have  two  immediate  implications  in  regard  to  solar 
siting.   One,  solar  energy  systems  faced  south  will  have  the  best 
overall  exposure  to  direct  sunlight.   Two,  because  the  sun  spends 
a  considerable  amount  of  time  low  in  the  sky  (especially  during 
winter  months),  direct  sunlight  can  be  easily  blocked  by  struc- 
tures and  vegetation  that  lie  to  the  south.   The  best  solar  sites 
therefore  are  south-facing  and  free  from  shading.^ 

2.  Topography 

Topography  has  an  effect  similiar  to  that  of  latitude  on  the 
amount  and  angle  of  sunlight  that  reaches  a  given  solar  site.   On 
south-facing  slopes,  the  sun  strikes  the  earth  more  directly, 
increasing  solar  gain  and  reducing  the  length  of  shadows.   South- 
facing  slopes,  then,  are  excellent  locations  for  solar  applica- 
tions.  West-  and  east-facing  slopes  and  level  areas,  although  not 
as  favorable  as  south  slopes,  still  make  good  solar  sites.   North- 
facing  slopes,  on  the  other  hand,  receive  less  solar  gain  and  are 
susceptible  to  long  shadows.   Solar  installations  at  these  loca- 
tions should  be  sited  with  particular  care,  especially  those  that 
depend  on  winter  solar  gain.  (See  figure  4.) 

Fig.  4:  Shading  on  a  Level  Site  v.  North  Slope  v.  South  Slope 
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3.  The  Solar  Skyspace 


A  useful  concept  for  understanding  solar  siting  and  assessing 
solar  access  is  the  "solar  skyspace".   The  skyspace  roughly  defi- 
nes what  portion  of  the  southern  sky  a  collector  must  "see"  to 
perform  effectively.   It  provides  a  visualization  of  how  much 
solar  access  actually  needs  to  be  protected.. 

Graphically,  the  solar  skyspace  resembles  a  window  that  has 
been  cut  into  the  "wall"  of  the  southern  sky.  (See  figure  5.)   Its 
lower  edge  (a)  typically  is  delineated  by  the  path  of  the  sun  at 
the  winter  solstice  (December  21),  while  its  upper  limit  (b)  is 
usually  the  sun  path  at  the  summer  solstice  (June  21).   Keeping  the 
area  between  these  upper  and  lower  altitudes  free  of  obstructions 
ensures  excellent  solar  access  for  all  times  of  the  year. 

Figa  5 i    Two  Representations  of  the  Solar  Skyspace 


Smn  satn 
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The  east/west  limits  (c  and  d)  for  the  solar  skyspace  can  be 
less  strictly  defined.   It  is  rarely  possible  to  protect  access  to 
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low  angle  early  morning/late  afternoon  sunlight,  nor  is  it 
necessary  since  in  Massachusetts  nearly  90  percent  of  the  sun's 
daily  energy  strikes  the  earth  between  the  hours  of  9  a.m.  and  3 
p.m.    It  therefore  makes  sense  to  shorten  the  span  between  the 
east  and  west  boundries  so  that  the  skyspace  measures  access  during 
this  crucial  period  only. 

The  solar  skyspace  should  be  regarded  as  a  flexible  guideline 
rather  than  a  rigid  siting  requirement.   Its  dimensions  can  be 
modified  to  suit  local  conditions.   For  instance,  in  areas  with 
considerable  morning  cloudiness,  the  skyspace  might  be  shifted 
west  to  allow  more  afternoon  sunlight.   In  locations  where  signi- 
ficant morning  and  afternoon  shading  already  exists,  it  may  make 
sense  to  reduce  the  east  west  span  of  the  skyspace  to  the  period 
between  10  a.m.  and  2  p.m. 

Small  intrusions  into  the  skyspace  may  be  permissible,  espe- 
cially near  the  east  and  west  boundaries,  without  appreciable 
reductions  in  solar  performance.   A  number  of  seemingly  minor 
interruptions  however  can  have  a  profound  overall  effect. 
Deciduous  trees — even  when  leafless —  can  block  20  to  60  percent 
percent  of  the  available  sunlight. 

4.  Solar  Access  for  Different  Solar  Applications 

In  applying  the  solar  skyspace  concept,  it  becomes  quickly 
apparent  that  different  types  of  solar  applications  will  have  dif- 
ferent shading  problems  and  will  require  different  levels  of  solar 
access  protection.   Solar  space  heating  systems,  for  instance,  do 
not  require  sunlight  during  the  summer  months.   However,  their 
dependence  on  low  angle  winter  sunlight  makes  them  susceptible  to 
shading.   Solar  hot  water  systems  usually  require  year  round 
access,  but  they  tend  to  be  most  efficient  during  months  when  the 
sun  is  high  in  the  southern  sky. 

The  typical  location  of  a  solar  application  on  a  lot  often  is  a 
prime  determinant  of  its  solar  access.  (See  figure  6.)   Generally, 
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moving  a  solar  installation  away  from  the  primary  building  towards 
the  street  or  lot  lines  has  the  effect  of  bringing  neighboring 
obstructions  into  the  solar  skyspace.   Thus,  ground-mounted  solar 
collectors  or  sunspaces  that  project  into  rear,  side  or  front 
yards  may  face  difficult  access  problems.   Passive  solar  systems 
that  occupy  lower  story  wall  areas  (direct  gain  windows,  air 
panels  and  Trombe  walls)  tend  to  have  better  access  but  still  can 
be  partially  shaded,  especially  in  the  morning  and  afternoon. 
Rooftop  collectors  usually  can  be  sited  to  be  free  from  shadows. 
Obviously,  all  solar  applications  would  be  best  served  by  having 
south  lot  access.   Unfortunately,  protecting  such  levels  of  access 
is  not  always  possible. 


Fig.  6:   Different  Levels  of  Solar  Access  Protection 
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III.  Getting  Started 


There  is  no  one  best  procedure  for  developing  and  adopting 
solar  access  regulations.   The  experience  of  towns  and  cities 
that  have  already  adopted  solar  access  provisions  is  incredibly 
varied.   At  one  extreme  are  municipalities  that  have  adopted 
comprehensive  solar  access  policies  and  guidelines  after  in-depth 
planning  studies  and  extended  public  hearings.   At  the  other,  are 
communities  that  have  quickly  proposed  and  passed  ad  hoc  provi- 
sions to  deal  with  particular  solar  access  problems.   For  an 
interesting  case  study  of  towns  and  cities  that  have  passed  solar 
access  regulations,  see  Duncan  Erley  and  David  Mosena,  Energy 
Conserving  Development  Regulations;  Current  Practice. 


(10 


Like  any  planning  consideration,  solar  access  must  be  balanced 
against  other  legitimate  local  concerns.   Where  there  are  direct 
conflicts  with  other  priorites,  certain  stategies  may  be  inappro- 
priate.  But  it  appears  that  in  most  cases,  planning  for  solar 
access  can  fit  into  and  even  complement  other  planning  activities. 

The  adoption  of  some  kind  of  broad-based  statement  endorsing 
solar  energy  is  a  good  starting  point  for  any  community.   This 
shows  solar  energy  to  be  a  valid  and  important  public  concern  and 
acts  as  a  justification  for  any  subsequent  solar  access  policies. 
Including  in  the  statement  findings  regarding  the  larger  purpose 
of  promoting  the  public  health  and  safety  also  gives  extra  weight 
to  the  argument  that  regulations  promoting  solar  access  are  a 
proper  use  of  the  local  police  power." 

One  method  of  making  such  a  statement  is  for  a  community  to 
adopt  a  resolution  in  support  of  solar  energy  and  access  policies. 
Such  a  resolution  should  declare  general  reasons  for  promoting  solar 
energy  use  and  state  broad  objectives  for  solar-related  strategies, 
including  protecting  solar  access. (See  Appendix  1  for  sample  resolution.) 

Another  method  is  to  mention  solar  energy  in  the  community's 
master  plan.   M.G.L.  Chapter  41  Section  81D  states  that  any  city 
or   town  with  a  planning  board  shall  make  a  master  or  study  plan. 
Theoretically,  the  master  plan  is  the  basis  for  a  community's 
planning  activities  and  the  guideline  to  which  local  regulations 
and  practices  should  conform. 

In  many  Massachusetts  communities  the  master  plan  may  be  more 
of  a  formality  than  an  actual  planning  tool.   But  including  solar 
energy  concerns  within  it  is  still  a  powerful  endorsement.   Some 
communities  may  in  fact  use  master  plan  revision/adoption  as  an 
opportunity  to  update  their  regulations,  especially  in  regard  to 
energy  conservation  and  solar  access.   Some  significant  concerns 
that  might  be  addressed  are:  1)  the  potential  energy  savings  that 
can  be  reaped  from  encouraging  the  use  of  solar  energy  systems  2) 
the  extent  to  which  solar  access  should  be  protected,  and  3)  loca- 
tions or  applications  where  the  use  of  solar  energy  should  be  par- 
ticularly encouraged. 
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With  or  without  a  general  policy  statement,  there  are  a 
number  of  solar  access  strategies  that  a  community  may  adopt. 
Since  allowing  the  installation  and  proper  siting  of  a  solar 
energy  system  is  really  a  prerequisite  to  concern  with  actual 
collector  shading,  initial  strategies  should  address  existing 
legal  barriers  to  installation,  especially  zoning  regulations. 
(See  chapter  IV.)   Once  this  is  accomplished,  a  community  should 
focus  on  developing  methods  protecting  adequate  levels  of  sunlight 
to  existing  and  future  solar  sites.  (See  chapter  V.) 

Despite  community  differences  and  the  variety  of  possible 
strategies,  there  are  still  some  common  procedures  that  should  be 
of  help  in  developing  and  adopting  solar  access  policies.   First, 
officials  and  interested  citizens  should  work  to  educate  others 
about  solar  energy  in  general  and  solar  access  in  particular. 
Workshops  and  hearings  are  often  a  good  place  for  this  educational 
process;  slides,  charts  and  knowledgeable  speakers  can  be  used  to 
explain  solar  principles  and  practice,  show  solar  energy  potential 
in  saving  energy,  illustrate  solar  access  problems  in  the  com- 
munity and  explain  some  possible  remedies.   These  forums  are  also 
good  places  to  test  the  political  waters  in  deciding  which 
approaches  have  the  best  chance  for  public  support.   Communities 
could  enlist  the  help  of  a  local  or  regional  solar  energy  asso- 
ciation to  lend  resources  and  manpower  for  such  an  enterprise. 

Second,  in  developing  policies,  involved  officals  and  groups 
should  aim  for  clarity  and  simplicity.   No  town  or  city  will  want 
to  adopt  policies  that  are  confusing  or  which  seem  to  impose  unne- 
cessary administrative  or  financial  burdens. 

Finally,  whenever  possible,  policies  should  conform  to  other 
important  interests  and  policies,  especially  the  goal  of  energy 
conservation.   Solar  access  strategies  should  be  seen  as  part  of 
energy-efficient  land  use  planning.   Even  when  provisions  are  pro- 
posed on  an  ad  hoc  basic,  they  should  be  consistent  with  energy 
conservation  and  other  important  interests. 
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IV.  Barriers  and  Remedies 


Solar  energy  use  may  be  either  directly  or  indirectly  hampered 
by  the  existence  of  local  legal  barriers.   Such  restrictions  may 
be  immediately  apparent  due  to  past  conflicts  with  solar  installa- 
tions, or  they  may  be  brought  to  light  by  a  survey  of  zoning  pro- 
visions and  actual  building  practices.   Some  of  the  identified 
regulations  may  protect  other  desirable  uses  or  ends  and  be 
allowed  to  stand.   In  most  cases,  however,  compromises  can  be 
reached  or  modifications  incorporated  to  accommodate  the  use  of 
solar  energy  systems.   In  this  section,  some  of  the  more  common 
local  barriers  to  solar  installations  will  be  examined  and  a 
number  of  possible  remedies  will  be  suggested. 

A.  Zoning  Barriers 

The  most  frequent  legal  barriers  to  solar  energy  use  are  pro- 
bably local  zoning  regulations  and  practices.   Although  the  intent 
of  most  zoning  provisions  is  to  maintain  a  compatibility  of  uses 
within  districts  and  to  prevent  overdevelopment,  their  effect  may 
hinder  the  effective  placement  of  solar  installations  or  even 
preclude  their  installation  altogether.   So-called  "intensity"  or 
dimensional  requirements  that  control  the  siting  and  size  of  a 
building  on  a  lot—  setbacks,  height  and  lot  coverage  standards- 
are  the  most  common  zoning  barriers  for  solar  energy  systems, 
especially  for  retrofits. 

1.  Dimensional  Requirements 

Setback  requirements  designate  how  far  main  buildings  or 
accessory  structures  must  stand  back  from  roads  or  property  lines. 
Since  many  buildings  in  a  community  are  constructed  on  or  near 
these  minimum  setback  lines,  strict  enforcement  of  setback 
requirements  can  restrict  the  siting  of  an  added  sunspace  or  of 
ground-mounted  collectors. 
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In  low  density  areas,  setback  requirements  (if  they  exist  at 
all)  usually  leave  adequate  space  for  flexible  solar  siting.   In 
moderate  or  high  density  areas,  however,  setbacks  may  be  a 
problem.   Some  municipalities  also  prohibit  slight  projections 
into  setback  areas,  possibly  preventing  the  installation  of 
passive  solar  shading  devices,  reflectors  or  solar  collectors  that 
extend  a  small  distance  out  from  the  facade  of  a  building. 

Often  front  yard  setback  requirements  tend  to  be  the  most 
restrictive;  they  are  typically  large  and  sometimes  prohibit  any 
extension  or  addition  in  front  yard  areas,  regardless  of  con- 
currance  with  the  designated  setback.   Side  and  rear  yard  setbacks 
on  the  other  hand,  usually  are  smaller  in  size.   Many  communities 
also  have  provisions  allowing  accessory  buildings  or  structures  to 
be  erected  within  side  and  rear  yard  setbacks. 

Height  requirement  provisions  set  maximum  allowable  heights 
for  structures,  and,  additionally,  often  list  exceptions  to  the 
rule  (i.e.  chimneys,  steeples,  antennae).   These  regulations  pose 
a  potential  barrier  to  solar  installations  mounted  on  buildings 
already  constructed  to  their  maximum  limit.   Some  ordinances 
supplement  their  list  of  height  exemptions  with  a  broad  phrase 
allowing  "similiar  features  not  intended  for  human  occupancy"  or 
"necessary  mechanical  devices  and  appurtenances  usually  carried 
above  roof  level",  that  might  cover  solar  collectors.   But  some 
regulations  also  stipulate  that  added  features  not  exceed  a  cer- 
tain percentage  of  the  total  roof  area  (typically  10  or  20 
percent)  which  could  preclude  the  installation  of  any  sizeable 
roof-mounted  collector  array. 

Lot  coverage  requirements  specify  the  maximum  area  or  percen- 
tage of  total  lot  size  that  a  building  or  buildings  may  occupy. 
If  the  floor  area  of  existing  buildings  and  accessory  uses  equals 
or  approaches  this  upper  limit,  construction  of  ground-built  solar 
additions  may  be  prohibited. 
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Communities  may  have  a  number  of  other  dimensional  requirements 
in  their  ordinances  or  bylaws  restrictive  to  the  installation  or 
siting  of  solar  energy  systems:  accessory  use  height  requirements, 
rear  yard  coverage  limits  and  minimum  allowable  distances  between 
structures  on  a  lot.   Most  of  these  are  variations  on  the  provi- 
sions already  mentioned. 

2.   Other  Zoning  Barriers 

There  are  other  types  of  zoning  provisions  that  could  hamper 
solar  energy  use.   Performance  standards  are  sometimes  used  by 
communities  to  control  undesirable  effects  such  as  glare.   Since 
solar  collectors  may  create  some  degree  of  glare  at  certain  times 
of  the  day,  strict  enforcement  of  such  regulations  could  prevent 
solar  installations  or  even  require  the  removal  of  existing 
systems . 

Aesthetic  standards  also  may  restrict  solar  installations. 

This  will  most  often  be  the  case  with  historical  commission  review 

(see  next  section),  but  aesthetics  may  also  be  used  as  a  criterion 
in  zoning  reviews. 

Finally,  there  may  be  a  number  of  zoning  barriers  that  are 
more  informal  in  nature.   Many  communities  preface  their  zoning 
regulations  with  a  stipulation  that  only  specified  uses  will  be 
allowed.   The  fact  that  solar  devices  are  not  mentioned  in  bylaws 
or  ordinances  as  a  permitted  or  accessory  use  may  cause  some 
zoning  inspectors  to  look  upon  them  unfavorably.   Without  some 
kind  of  positive  statement  regarding  solar  energy,  permits  for 
solar  installations  may  be  more  susceptible  to  negative  interpre- 
tations of  performance  standards  or  aesthetic  criteria. 
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B.   Zoning  Remedies 

The  following  are  general  options  for  dealing  with  zoning 
provisions  and  practices  that  may  be  barriers  to  solar  energy 
installations.   Most  involve  either  relaxing  zoning  standards  for 
solar  use  or  making  solar  use  subject  to  a  review  process  that 
could  allow  for  more  flexible  siting.   Some  of  these  options  will 
not  be  feasible  in  certain  communities.   Some  might  be  combined 
and  modified  to  fit  a  community's  particular  needs. 

1.   Affirmative  Statements 


A  logical  first  step  for  communities  is  to  add  to  their  zoning 
regulations  statements  defining  solar  energy  use(s).   This  clari- 
fies the  status  of  solar  energy  use  in  relation  to  other  zoning 
provisions  and  shows  it  to  be  a  formally  approved  goal. 

Communities  may  wish  to  explicitly  characterize  solar  energy 
systems  (or  certain  types)  as  accessory  uses  that  are  "customarily 
incidental  to  a  residential  or  commercial  use."   Although  some 
building  inspectors  may  already  interpret  solar  to  fit  within  this 
category,  specifically  mentioning  solar  energy  systems  as  such 
leaves  no  doubt  and  helps  to  eliminate  subjective  rulings  that 
might  be  unduly  restrictive.   In  some  regulations,  solar  energy 
use  can  be  simply  added  to  an  existing  list  of  permitted  accessory 
uses.   In  others,  it  will  be  necessary  to  add  a  new  sentence  such 
as  "the  use  of  solar  energy  systems,  whether  as  part  of  a  building 
or  incidental  to  it,  is  a  permitted  accessory  use  within  all 
istricts. 

As  permitted  accessory  uses,  solar  installations  still  have  to 
conform  to  the  zoning  requirements  of  the  particular  district. 
But  dimensional  requirements  for  accessory  uses  are  frequently 
less  stringent  than  those  for  principal  uses,  especially  for  addi- 
tions in  side  and  rear  yards. 
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Communities  may  also  wish  to  add  solar  energy  definitions  to 
their  existing  list  of  zoning  terms.   These  new  definitions  can 
clarify  what  constitutes  a  legitimate  solar  use  or  distinguish 
between  types  of  solar  energy  systems.   Including  such  definitions 
is  especially  important  if  a  community  plans  to  add  a  number  of 
solar  related-provisions  to  its  bylaws  or  ordinances.  (See 
Appendix  2  for  some  sample  definitions.) 

2.  Exemptions 

One  method  of  alleviating  zoning  barriers  is  to  exempt  solar 
energy  installations  from  all  or  some  of  the  restrictive  regulations 
This  can  be  done  by  adding  immediately  after  the  particular  regu- 
lation an  amendment  excluding  solar;  or  it  can  be  accomplished  by 
adding  a  new  section  that  lists  the  standards  from  which  solar 
systems  are  exempt. 

Exempting  solar  energy  installations  may  be  the  best  approach 
in  the  instance  of  height  requirements  and  bans  on  projections 
into  setbacks.   Rooftop  or  wall-mounted  installations  not  used  for 
living  purposes  can  be  merely  added  to  the  existing  list  of  excep- 
tions to  these  restrictions.   Solar  collectors  might  also  be 
exempted  from  standards  governing  maximum  roof  coverage  or  minimum 
distances  between  structures  on  a  lot. 

Most  communities  will  probably  be  less  willing  to  completely 
free  solar  installations  from  other  dimensional  zoning  require- 
ments such  as  setbacks  or  lot  coverage  limits.   They  may,  however, 
wish  to  exempt  solar  from  other  regulations  such  as  performance 
standards . 

3.  Reducing  Standards  for  Solar 

Rather  than  completely  exempting  solar  uses,  a  community  may 
wish  instead  to  relax  the  standards  for  solar  installations.   The 
town  of  Wilbraham,  Mass.,  for  example,  has  reduced  rear  yard  set- 
backs for  solar  additions  in  all  zoning  districts  to  one-third 
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of  the  existing  requirements.   Similiar  reductions  could  be  made 
for  front  and  side  setbacks,  lot  coverage  or  other  dimensional 
requirements.   Again,  the  dimensional  reductions  for  solar  systems 
can  be  added  to  the  regulations  for  each  zoning  district  or  be 
summarized  in  a  specific  solar  energy  section.   Compliance  with 
non-dimensional  standards  could  also  be  relaxed  as  long  as  the 
effect  (i.e.  glare)  could  be  clearly  measured. 

4.   Special  Permit 

A  more  flexible  approach  is  to  designate  certain  solar  energy 
installations  as  special  permit  uses.   M.G.L.  Chapter  40A  Section 
10  establishes  special  permits  as  a  mechanism  for  allowing  speci- 
fic types  of  uses  in  certain  districts  upon  review  on  a  case-by- 
case  basis.   A  special  permit  ordinance  or  bylaw  should  describe 
the  particular  use,  designate  the  special  permit  granting 
authority  (the  zoning  administrator,  zoning  board  of  appeals, 
planning  board,  board  of  selectman  or  city  council)  and  provide 
standards  and  procedures  for  the  granting  of  special  permits. 
Special  permits  may  only  be  granted  for  uses  which  are  in  harmony 
with  the  general  purpose  and  intent  of  the  zoning  ordinance  or 
bylaw.   The  special  permit  granting  authority  may  also  impose  con- 
ditions, safeguards  and  limitations  on  time  and  use  on  individual 
permits . 

The  main  advantage  of  designating  solar  energy  use  as  a  spe- 
cial permit  use  is  that  it  could  provide  a  way  around  certain 
zoning  standards;  for  instance,  a  planned  sunspace  installation 
that  violated  a  setback  requirement  might  be  allowed  if  the  pro- 
ject met  the  special  permit  standards.   This  approach  could  allow 
for  considerable  siting  flexibility  and  facilitate  a  balancing 
process  whereby  a  community  might  closely  monitor  its  solar 
growth.   Solar  special  permits  might  also  be  more  politically 
palatable  to  those  who  have  reservations  of  allowing  unrestricted 
solar  use. 
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Requiring  all  prospective  solar  owners  to  obtain  special  per- 
mits could  constitute  a  barrier  itself;  beside  the  time  delay 
involved  in  obtaining  the  permit  (this  could  take  five  months  in  a 
worst  case  situation) ,  certain  conditions  might  be  imposed  that 
would  increase  the  expense  or  decrease  the  output  of  the  solar 
energy  system.   Even  with  a  clear  set  of  governing  standards,  the 
solar  applicant  would  have  no  assurance  of  approval.   The  special 
permit  review  process  might  give  a  community  desired  control  over 
large  ground-mounted  installations,  but  it  could  create  needless 
burdens  for  individuals  wishing  to  install  conventional  rooftop 
collectors  or  side  wall  passive  designs. 

It  is  therefore  important  that  communities,  in  writing  solar 
special  permit  provisions,  make  distinctions  between  certain  solar 
energy  uses.   One  method  is  to  exempt  rooftop  collectors  from  such 
a  review  process  and  designate  sunspace  and  ground-mounted  collec- 
tors as  special  permit  uses.   A  simpler  approach  is  to  require 
special  permits  only  for  planned  solar  uses  that  violate  setbacks 
or  other  dimensional  requirements.    Narrowing  the  scope  of  solar 
special  permit  uses  also  reduces  the  administrative  load  on  the 
permit  granting  authority. 

The  set  of  governing  standards  for  the  solar  special  permit 
should  also  be  written  carefully.   A  very  specific  set  of  stan- 
dards gives  prospective  solar  owners  a  good  idea  of  how  their 
application  will  be  reviewed.   Having  many  restrictions , -on  the 
other  hand,  removes  some  of  the  desired  flexibility  from  the  pro- 
cess.  Communities  should  seek  a  balanced  approach.   A  sample  spe- 
cial permit  provision  is  listed  in  Appendix  3. 

5.   Variances 

Variances  allow  for  a  case-by-case  review  and  possible  approval 
of  uses  that  otherwise  would  be  prohibited  by  zoning  provisions. 
Generally,  variances  apply  to  situations  where,  owing  to  soil  con- 
ditions, topography,  etc.,  enforcement  of  zoning  regulations  would 
inflict  "undue  hardship"  on  the  applicant.   Before  granting  a 
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variance,  the  permit  granting  authority  must  make  all  the 
necessary  findings  in  accordance  with  M.G.L.  Chapter  40A  Section 
10,  and  may  impose  conditions  and  safeguards  as  it  deems  necessary 
to  protect  the  public  good.   Variances  can  be  granted  for  dimen- 
sional as  well  as  use  exemptions,  but  the  latter  must  be  specifi- 
cally authorized  in  the  local  ordinance  or  bylaw. 

An  argument  might  be  made  for  granting  variances  to  indivi- 
duals who  are  prevented  by  zoning  requirements  from  properly 
siting  their  solar  energy  systems.   However,  a  number  of  court 
rulings  have  rejected  this  interpretation.   The  potential  finan- 
cial losses  caused  by  restrictions  on  solar  siting  or  installation 
itself  have  not  been  deemed  to  constitute  hardship.   Some 
Massachusetts  permit  granting  authorities  have  given  variances  for 
solar  uses.   But  the  variance  should  be  viewed  as  a  last  resort 
rather  than  an  encouraged  mechanism  for  flexible  solar  siting.   A 
community  interested  in  a  case-by-case  review  of  certain  solar 
uses  would  do  better  to  examine  the  special  permit  approach. 

6.   Innovative  Zoning  Techniques 

Many  Massachusetts  communities  are  beginning  to  take  advantage 
of  the  numerous  possibilities  for  innovative  zoning  allowed  under 
M.G.L.  Chapter  40A  Section  10.   Incentive  and  cluster  zoning  are 
two  innovative  techniques  that,  among  other  desirable  ends,  can 
promote  the  use  of  solar  energy  systems.   These  approaches  have 
particular  relevance  for  improving  the  exposure  of  buildings  to 
sunlight  and  will  be  discussed  in  more  detail  in  chapter  V. 

Both  cluster  development  and  incentive  zoning  require  specific 
special  permit  provisions.   Cluster  development  ordinances  allow 
for  a  reduction  in  minimum  lot  sizes  and  distances  between 
buildings  and  accessory  uses,  so  long  as  the  total  density  for 
development  is  not  more  than  would  be  allowed  by  existing  dimen- 
sional requirements.   Meeting  this  requirement  therefore  entails 
providing  a  considerable  amount  of  open  space  in  the  development. 
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Cluster  zoning  ordinances  give  planners  the  opportunity  to 
include  standards  that  encourage  solar  use  and  allow  for  flexible 
solar  siting.   Setbacks,  height,  and  other  standards  can  be 
relaxed  for  solar  installations,  and  review  criteria  for  cluster 
approval  can  include  solar  use  concerns.   This  could  also  be  done 
for  Planned  Unit  Development  ordinances  (PUDs).   PUDs  are  similiar 
to  cluster  zones,  except  they  additionally  permit  a  mix  of  resi- 
dential, commercial,  and  industrial  uses. 

Incentive  or  bonus  zoning  allows  for  increases  in  density  levels 
for  a  development  as  a  whole,  not  just  for  a  part  of  it.   These 
increases  are  allowed  by  special  permit  if  compensating  amenities 
are  provided  for,  i.e.  additional  open  space  or  street  improvements. 
Incentive  zoning  can  be  applied  to  cluster  developments,  PUDs, 
new  subdivisions,  and  even  existing  developments  to  allow  for 
greater  intensities  of  use  and  additional  flexibility  in  solar 
siting.   An  incentive  provision  could  also  designate  solar-related 
concerns  as  an  amenity  for  which  greater  densities  are  allowed; 
this  encourages  developers  themselves  to  plan  for  solar  energy 
use.  (See  chapter  V.) 

There  may  be  other  options  for  communities  interested  in 
removing  zoning  barriers.   These  may  come  to  light  when  particular 
conflicts  with  zoning  provisions  arise.   Some  of  the  solar  access 
protection  strategies  discussed  in  the  next  chapter,  such  as  bulk 
planes  and  performance  standards,  also  might  be  applied  to  zoning 
barriers. 


C.   The  State  Building  Code 

The  State  Building  Code  (780  CMR)  governs  actual  construction 
of  buildings  or  structures.   There  is  now  only  one  section  in  the 
State  Building  Code  that  explicitly  deals  with  solar.   Section 
2107  gives  "allowable  spans  for  roof  rafters  supporting  solar 
collectors."  (See  Appendix  4.)   However,  other  general  provisions 
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regarding  flammability,  ventilation  and  structural,  integrity  may 
apply  to  solar  energy  systems.   Prospective  solar  designs  should 
conform  to  these  Standards,  and  a  permit  must  be  obtained  from  the 
local  building  enforcement  official  before  construction  can  begin. 

Usually  the  building  code  does  not  pose  problems  for  the  more 
conventional  solar  installation.   Most  solar  contractors  have  had 
considerable  dealings  with  local  building  enforcement  officials 
and  know  the  basic  requirements.   Also,  most  solar  products—  flat 
plate  collectors,  glazing  and  storage  materials  and  mechanical 
equipment — already  conform  to  industry  standards  that  meet 
building  code  specifications.   Individuals  who  are  designing  or 
constructing  their  own  system  should  be  aware  of  relevant  code 
provisions,  especially  if  the  design  is  innovative.   They  should 
be  encouraged  to  confer  with  the  local  building  official  well 
ahead  of  time  to  see  what  standards  will  be  applied  or  how  they 
will  be  interpreted. 

Local  building  officials  do  hold  many  discretionary  powers  and 
it  is  possible  that  in  some  situations  an  inspector  may  lawfully 
withhold  a  permit  for  an  installation  that  seems  to  conform  to  the 
state  building  code.   Such  actions  will  probably  be  less  likely 
where  the  city  or  town  has  an  acknowledged  policy  of  encouraging 
solar  use.   If  a  solar  applicant  feels  that  the  building  official 
is  acting  arbitrarily,  he  can  appeal  to  a  designated  local  board 
or  even  to  the  state  appeals  board  administered  by  the 
Massachusetts  Department  of  Public  Safety,  Inspection  Division. 

D.  Historical  District  Commissions 

Meeting  zoning  and  building  code  standards  will  still  not 
assure  legal  solar  installation  in  one  of  Massachusetts'  100 
historic  districts.   Each  of  these  districts  has  a  commission 
responsible  for  reviewing  changes  to  buildings  and  surrounding 
landscape.   No  building  permit  for  an  affected  solar  installation 
or  feature  is  granted  until  the  commission  gives  a  certificate 
approving  the  change. 
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The  purpose  of  local  historic  district  commissions  is  to  pre- 
serve the  historic  fabric  and  integrity  of  an  area  that  has  been 
defined  as  a  historic  district  by  a  local  bylaw  or  ordinance. 
Historical  commissions  are  primarily  concerned  with  regulating  the 
exterior  features  of  all  architecturally,  historically  and 
culturally  significant  structures,  especially  those  which  are 
visible  from  public  roads. 

Commissions  can  issue  three  types  of  certificates  allowing  for 
changes  or  additions:  non-applicability,  hardship  or  appropriate- 
ness.  In  the  case  of  solar  installations  a  certificate  of  appro- 
priateness will  most  commonly  be  issued.   This  will  be  granted 
only  if  the  commission  finds  the  proposed  installation  or  design 
to  be  compatible  with  the  goals  of  the  district.   Granting  of  the 
certificate  may  also  be  contingent  on  satisfaction  of  certain  con- 
ditions, such  as  additional  setback  requirements  or  installing 
screening  to  block  view  of  the  solar  addition  from  the  street. 

More  specifically,  solar  designs  will  be  evaluated  by  their 
visual  impact  on  the  building  and  lot,  on  their  compatibility  with 
adjacent  structures  and  the  quality  of  constuction.   Aesthetics 
also  will  come  strongly  into  play.   Obviously,  different  com- 
missions will  have  different  views  on  the  appropriateness  of  solar 
energy  systems.   Individuals  planning  a  solar  installation  should 
be  encouraged  to  confer  with  their  respective  historical  com- 
mission early  on  to  see  what  standards  will  be  applied.   One 
Massachusetts  historic  district  commission  has  in  fact  written  up 
standards  for  assessing  solar  installations;  this  allows  prospec- 
tive solar  owners  to  know  what  is  expected  of  them  and  gives  the 
commission  a  framework  by  which  to  make  consistent  decisions. 

In  pursuing  its  mandated  duties,  a  historic  district  com- 
mission may  refuse  to  grant  a  certificate  approving  a  particular 
solar  installation.   Individuals  who  live  in  these  districts 
should  be  aware  that  a  strong  interest  in  historic  preservation 
exists.   Although  state  law  does  permit  communities  to  pass  laws 
excluding  certain  features  from  historical  commission  review, ° 
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amendments  exempting  solar  installations  are  probably  unnecessary. 
In  most  cases  compromises  are  workable;  the  very  nature  of  the 
review  process  facilitates  this.   Applicants  can  reapply  for  cer- 
tificates as  often  as  they  like  and  submit  supporting  evidence  on 
what  impacts  their  solar  installation  will  have.   As  a  last 
resort,  a  disgruntled  applicant  can  appeal  to  Superior  court. 

E.  Others  Barriers 

There  may  be  other  legal  barriers  to  solar  use.   Restrictive 
covenants  can  require  architectural  uniformity  in  subdivisions  or 
even  ban  solar  collectors  outright.   Usually  a  neighborhood  asso- 
ciation is  responsible  for  architectural  review  and  enforcement. 
Exceptions  to  these  standards  might  be  allowed,  but  only  with  a 
majority  vote  by  members.   Restrictive  covenants  are  a  private 
agreement  rather  than  a  land  use  regulation;  communities  do  not 
have  the  power  to  prohibit  them  as  long  as  they  are  rationally 
based  and  allocate  burdens  equally  among  property  owners.   Commun- 
ity governments,  however,  can  urge  developers  and  homeowner  orga- 
nizations to  modify  covenants  restrictive  of  solar  energy  systems. 

Although  more  of  an  institutional  than  legal  issue,  the  con- 
tinuation of  development  patterns  that  ignore  orientation  to  the 
sun  can  be  viewed  as  barrier  to  solar  installation  and  siting. 
Encouraging  solar-conscious  development  in  subdivisions  is  an 
important  solar  access  strategy  that  will  be  discussed  in  the  next 
chapter. 

F.   Educational  Remedies 

Often  the  most  serious  barrier  to  solar  installation  is  lack 
of  familiarity  with  solar  energy  by  those  responsible  for  adminis- 
tering and  enforcing  local  regulations.   Solar  is  still  regarded 
by  many  as  an  exotic,  if  not  radical  technology,  much  as  the  early 
automobile  was  first  viewed.   This  perception  may  cause  some  local 
officials  to  be  reluctant  to  grant  permission  for  solar  installa- 
tions. 
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The  best  remedy  for  this  kind  of  resistance  is  to  urge  public 
officials  to  attend  and  participate  in  solar  energy  informational/ 
educational  forums:  workshops,  slideshows,  demonstrations,  solar 
home  tours  and  lectures.   This  involvement  will  not  only  familiar- 
ize these  individuals  with  solar  technology  but  may  result  in  new 
ideas  for  encouraging  solar  energy  use  and  protecting  solar  access. 


G.  Recommendations 

Removing  barriers  to  solar  installation  and  siting  should  be  a 
preliminary  solar  access  policy  for  all  Massachusetts  towns  and 
cities.   Adding  explicit  solar  definitions  to  regulations  and 
undertaking  educational  efforts  are  general  strategies  that  every 
community  should  consider.   In  addressing  particular  zoning 
barriers,  communities  should  seek  regulatory  remedies  that  relate 
to  their  local  conditions  and  needs. 

Most  local  regulations  originally  were  adopted  to  promote  or 
protect  certain  agreed-upon  community  goals.   When  considering 
changes  or  amendments  to  these  regulations,  communities  should 
make  assessments  regarding  the  relative  value  of  these  goals  as 
compared  to  that  of  promoting  solar  energy  use.   In  some  cases, 
regulations  may  be  found  to  be  outdated  or  the  goal  they  protect 
judged  to  be  far  less  important  than  their  negative  effect  on 
solar  growth.   In  most  cases,  communities  will  want  to  incorporate 
changes  that  do  not  substantially  weaken  the  original  intent  of 
their  regulations.   All  of  the  strategies  outlined  above  can  be 
adopted  with  a  minimum  of  negative  effect.   Some,  however,  are 
especially  well  suited  to  the  needs  and  capacities  of  particular 
communities. 

For  small  towns  and  rural  areas,  simple  exemptions  and  reduc- 
tions in  dimensional  requirements  for  solar  installations  are  pro- 
bably the  most  feasible  options.   These  stategies  are  easily 
developed  and  administered,  and  probably  will  have  little  negative 
impacts. 
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In  built-up  areas,  reducing  barriers  to  solar  siting  is  espe- 
cially important;  most  future  solar  installations  will  be  retro- 
fits that  could  face  zoning  restrictions  if  primary  buildings  are 
sited  close  to  dimensional  limits.   Such  areas  also  may  have 
significant  shading  problems;  flexible  siting  allows  for  solar 
installations  to  be  positioned  away  from  shadows. 

Although  exemptions  and  reductions  in  standards  for  solar 
installations  may  be  acceptable  in  some  built-up  areas,  these 
strategies  could  create  additional  shading  problems  for  adjacent 
lots.   Probably  the  best  option  in  this  situation  is  a  solar  spe- 
cial permit  approach  that  allows  flexible  siting  but  also  monitors 
possible  negative  impacts.   Fortunately,  most  larger  communities 
have  planning  departments  experienced  in  special  permit  proce- 
dures . 

For  less  dense  suburban  areas,  reductions  in  setbacks  for  solar 
installations  are  probably  a  good  option.   Many  of  these  com- 
munities have  considerable  setbacks  for  front  and  rear  yards.   Even 
a  50  percent  reduction  for  solar  energy  systems  could  still  leave 
ample  setbacks.   Special  permits  might  be  required  only  for  very 
large  solar  installations. 

The  impact  of  zoning  barriers  is  not  as  severe  in  areas 
experiencing  considerable  new  development  since  buildings  and 
solar  systems  can  be  originally  sited  to  both  comply  with  zoning 
regulations  and  retain  good  access.   It  still  may  be  desirable  to 
provide  siting  flexibility  for  future  retrofits.   In  larger  towns 
and  cities,  adding  solar-conscious  provisions  to  cluster,  PUD  and 
incentive  zoning  regulations  can  encourage  solar  use  and  allow  for 
flexible  siting  in  new  moderate  density  development. 
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V.  Protecting  Access  to  Sunlight 


There  is  presently  no  clear  legal  remedy  for  Massachusetts 
residents  whose  collectors  or  potential  solar  sites  are  shaded  by 
trees  or  structures  on  neighboring  lots.   Throughout  our  history, 
U.S.  courts  have  consistently  ruled  that  no  right  to  light 
exists.   Even  if  litigation  remedies  for  solar  access  become 
workable,  their  expense  and  subsequent  time  delays  could  easily 
outweigh  the  potential  savings  from  a  solar  energy  system. 
Furthermore,  such  cases  could  drastically  increase  administrative 
loads  for  local  courts. 

The  best  method  of  dealing  with  solar  access  problems  is  to 
minimize  their  chance  of  occurring  in  the  first  place.   This  can 
be  done  by  fostering  development  patterns  that:  1)  give  access  to 
new  building  sites  and  2)  have  a  minimal  shading  impact  on 
existing  neighborhoods.   Communities  can  act  on  both  of  these 
objectives  by  incorporating  solar  access  provisions  into  their 
land  use  planning  regulations,  particularly  zoning  ordinances  or 
bylaws.   This  chapter  examines  solar  access  protection  strategies 
and  their  possible  application  for  Massachusetts  communities.   A 
more  detailed  analysis  of  most  of  these  approaches  can  be  found  in 
the  American  Planning  Association  study,  Protecting  Solar  Access 
for  Residential  Development.  Q  For  cross  references,  see  appendix  5 

A.  Preliminaries 

Before  actually  developing  or  adopting  solar  access  protection 
strategies,  communities  should  assess  present  and  future  shading 
problems.  This  process  can  be  as  elaborate  as  community  resources 
and  interest  permit.   Localities  can  produce  "shadow  maps"  that 
illustrate  the  extent  of  shading  by  trees,  buidings  and  structures 
within  the  community.  (See  figure  7.)   Aerial  photographs  can  also 
be  used  to  determine  present  shading  problems.   A  simple  ground 
survey  of  a  community  using  the  skyspace  approach  or  a  poll  of 
residents  can  also  yield  valuable  data  on  shading  problems  with  a 


minimum  of  time  and  expense.   Any  community  solar  access  survey  is 
best  done  on  or  close  to  the  winter  solstice  (December  21)  when 
shading  problems  are  most  acute.   See  appendix  6  for  information 
on  calculating  shadow  lengths. 

Fig.  7:   A  Community  Shadow  Map 


The  next  step  is  to  ascertain  what  levels  of  access  are  and 
will  be  protected  by  the  community's  zoning  regulations.   Bylaws 
or  ordinances  should  be  reviewed,  especially  the  sections  which 
prescribe  setback,  height  and  lot  size  requirements  for  each 
zoning  district.   In  most  residential  zones  with  minimum  lot  sizes 
greater  than  20,000  square  feet  and  adequate  setbacks,  shading 
from  adjacent  buildings  should  not  be  a  problem  even  for  side  wall 
and  south  lot  installations.   In  residential  lots  smaller  than 
10,000  square  feet  and  in  moderate  density  mid-and  high-rise  zones, 
shading  of  south  walls  and  lots  by  neighboring  buildings  will  pro- 
bably be  typical.   And  at  border  lines  between  low  and  high-rise 
zones,  serious  shading  problems  can  be  anticipated  for  all  poten- 
tial solar  sites.   For  more  specific  data  on  the  solar  access  pro- 
tection afforded  by  particular  zoning  standards,  consult  appendix  7 


These  surveys  will  reveal  whether  there  are  or  will  be  serious 
solar  access  problems  in  the  community.   They  should  also  help  to 
determine  how  much  additional  solar  access  protection  is  feasible. 
In  areas  where  shadows  already  proliferate,  it  may  be  impossible 
to  protect  south  wall  access.   On  the  other  hand,  areas  with  good 
solar  access  but  insufficient  zoning  protection  may  be  discovered. 
A  decision  to  protect  a  certain  level  of  solar  access  will  also 
affect  which  solar  applications  are  encouraged. 


B.  Zoning  Strategies 

1.  Basics 

Zoning  for  solar  access  is  largely  a  matter  of  adapting  certain 
development  and  zoning  practices  to  the  solar  siting  principles 
discussed  in  chapter  II.   Spacing  and  layout  of  buildings  are 
particularly  relevent  to  achieving  good  solar  exposure  and 
reducing  the  negative  effect  of  shading. 

The  solar  access  of  any  site  is  really  a  function  of  the 
height  and  distance  of  buildings  and  vegetation  to  the  south. 
The  taller  buildings  and  structures  are,  the  more  shading  they 
create  and  the  farther  apart  solar  sites  have  to  be  placed  to 
achieve  good  solar  access.   In  terms  of  zoning,  height  and  set- 
back requirements  are  the  obvious  tools  for  protecting  solar 
access. 

The  layout  of  developments  also  is  important  in  regard  to  solar 
access.   In  typical  residential  developments,  streets  run  in 
roughly  a  parallel  manner  with  front  yards  bordering  streets  and 
backyards  bordering  each  other.   Buildings  are  usually  positioned 
with  their  long  axis  running  parallel  with  the  street.  (See  figure  8.) 

Fig.  8.  Typical  Residential  Development 
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Street  direction  then  is  a  prime  determinant  of  how  buildings 
are  oriented.   East-west  street  grids  will  encourage  buildings  to 
be  sited  with  a  long  side  facing  south.   Beside  allowing  good 
siting  for  solar  energy  systems,  such  an  orientation  is  inherently 
energy-efficient:  windows  on  the  long  south  facade  are  bathed  in 
sunlight  during  the  winter  months,  and  reduced  glass  areas  on  east 
and  west  walls  make  summer  overheating  less  likely.   This  arrange- 
ment also  allows  the  street  to  act  as  a  shadow  buffer  zone  between 
every  other  lot  and  front  and  rear  setbacks  to  provide  additional 
buffers  on  every  lot.  (See  figure  9.)   North-south  street  grids, 
on  the  other  hand,  often  result  in  buildings  that  are  oriented  east 
and  west,  and  that  have  only  sideyards  to  act  as  buffer  areas. 


Fig.  9.  East-west  Street  Grids:  A  Solar  Subdivision 


Zoning  for  solar  access  is  therefore  much  easier  and  has  the 
greatest  impact  in  developments  that  have  east-west  layouts. 
Standards  might  be  formulated  protecting  access  for  developments 
not  oriented  to  the  south,  but  the  resulting  setbacks  might  be 
unacceptably  large  for  use  in  moderate  density  areas.   A  better 
strategy  for  areas  with  constrained  access  is  to  allow  buildings 
to  be  freely  oriented  and  positioned  on  their  lots.   Most  of  the 
strategies  outlined  below  are  best  accomplished  with  buildings 
oriented  south,  and  with  east-west  street  grids. 

2.  Adjusting  Dimensional  Requirements 


The  most  obvious  solar  access  strategy  is  for  communities  to 
adopt  height  and  setback  requirements  that  protect  desired  levels 
of  access  for  particular  zones  or  types  of  development.   This  is 


probably  most  feasible  when  proposing  bylaws  or  ordinances  for 
cluster  developments,  PUDs ,  overlay  zones,  or  totally  new  use 
zones  or  when  relatively  undeveloped  areas  are  rezoned.   Some 
suggested  height  and  setbacks  for  such  zones  are  listed  in 
Appendix  7 . 

In  built-up  areas,  rezoning  to  provide  larger  setbacks  often 
is  not  practical.  Many  buildings  may  already  shade  others,  and 
unless  the  development  already  is  laid  out  in  a  consistent  east- 
west  pattern,  necessary  setbacks  could  be  very  large.  Even  in  a 
best  case  situation,  it  may  be  impossible  to  protect  south  wall 
access  for  areas  with  height  limits  over  30  feet  and  minimum  lot 
areas  under  10,000  feet. 

Rezoning  for  smaller  height  limits  or  larger  setbacks  may  be 
most  appropriate  where  the  siting  and  size  of  existing  buildings 
are  well  under  the  stated  limits.   For  instance,  many  residential 
zones  have  height  allowances  of  40  feet  even  though  most  homes  are 
less  than  30  feet.   Reducing  heights  to  30  feet  in  this  case  would 
ensure  that  new  buildings  or  structures  do  not  create  shading  problems 

Where  east-west  street  grids  exist  or  can  be  expected,  com- 
munities can  promote  solar  access  by  reducing  minimum  frontage 
requirements.   This  encourages  deeper  lots  with  larger  front  and 
rear  yards  for  buffer  areas.  (See  figure  10.)   Such  lot  con- 
figurations also  give  the  lot  owner  more  control  over  shading  from 
adjacent  trees  and  other  vegetation. 


Fig.  10:  Deep  Lots 
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It  should  be  noted  that  a  potential  conflict  exists  between 
using  height  and  setback  standards  to  protect  solar  access  and 
eliminating  zoning  barriers  to  flexible  solar  siting  on  a  lot. 
For  instance,  increasing  setback  requirements  for  rear  yards  may 
further  restrict  the  siting  of  sunspaces  or  ground-mounted  collec- 
tors.  Conversely,  allowing  solar  systems  to  project  into  yards 
could  create  additional  solar  access  problems  for  neighboring 
lots.   If  such  conflicts  seem  possible,  communities  should  examine 
solar  special  permit  options  (the  shading  of  a  neighboring  site 
could  be  made  a  criterion  for  approval)  or  consider  the  bulk  plane 
or  performance  standard  approaches  which  will  be  described  below. 

2.  Bulk  Plane 

Instead  of  prescribing  single  height  and  setback  standards  for 
each  use  zone,  bulk  planes  provide  a  graduated  standard  that 
designates  allowable  building  heights  for  various  setbacks.   As 
setbacks  increase,  so  do  allowable  heights.   Bulk  planes  in  effect 
set  up  a  three-dimensional  envelope  within  which  structures  on  a 
lot  must  be  built.  (See  figure  11.)   Some  Massachusetts  towns, 
like  Tisbury,  already  use  bulk  planes  in  their  bylaws  to  ensure 
that  tall  structures  are  adequately  set  back  from  streets. 
Similiar  standards  could  be  developed  and  adopted  that  would  eli- 
minate the  possibility  of  a  structure  shading  adjacent  lots. 


Fig.  11:  A  Bulk  Plane  Envelope 
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Although  they  are  best  applied  to  new  development,  bulk  planes 
standards  could  be  worked  out  for  any  zoning  district.   In  already 
built-up  zones,  they  could  be  used  to  control  the  shading  impact 
of  infill  development  or  of  building  additions.   when  bulk  planes 
are  used  in  this  way  it  would  probably  be  a  good  idea  to  retain 
at  least  some  of  the  existing  dimensional  requirements  or  allow 
the  bulk  plane  to  be  breached  by  special  permit. 

In  new  development,  bulk  planes  can  effectively  serve  both  as 
a  siting  tool  for  buildings,  and  an  after-the-fact  guideline  for 
future  additions.   They  will  be  especially  effective  where 
buildings  face  south.   Table  1  provides  some  sample  bulk  plane 
standards  for  south  wall  solar  access  protection. 

Table  1:  Bulk  Plane  Standards  for  South  Wall  Protection 
(for  lots  with  depths  of  120  feet  and  up) 


Setback  from  north 

property  line  (ft)   Up  to  20 

20 

40 

60 

80 

100 

120 

140 

160 

Allowable  Height  (ft)   0 

10 

15 

20 

25 

30 

35 

40 

45 

For  intermediate  values  and  height  standards  for  larger  setbacks, 

divide  (setback  +  20)  by  3.8 

No  building  allowed  within  20  feet  of  either  north  or  south  lot  lines. 

For  5%  south-sloping  grade,  25%  increases  allowed  in  heights. 

For  10%  south-sloping  grade,  40%  increases  allowed  in  heights. 


Bulk  Plane  Standards  Applied  to  Lots  With  Depths  of 

140  120  and  160  ft. 


Setback 


140  120  30   60  40   20  Setback  120  100  SO   60   40   20 
Dis-tance  from  North  Lot  Line  Distance  from  North  Lot  Line 
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Bulk  planes  are  particularly  useful  because  they  not  only  help 
reduce  shading  but  also  permit  flexible  solar  siting.   A  ground- 
mounted  collector  or  sunspace  could  project  into  front  or  rear 
yards  as  long  as  it  met  the  standard.   This  eliminates  conflicts 
between  stategies  that  allow  flexible  solar  setbacks  and  those 
aimed  at  preserving  setbacks  for  solar  access  protection.   A  com- 
munity worried  about  front  yard  collectors  could  still  imposed 
some  kind  of  minimum  front  setback  standard. 

The  bulk  plane  concept  can  be  refined  to  provide  extremely 
detailed  descriptions  of  buildable  areas;  some  experts  have  worked 
out  computer  programs  that  map  out  precise  envelopes  for  indivi- 
dual lots.   These  approaches  show  promise,  but  such  sophistication 
is  probably  well  beyond  the  reach  of  most  planning  departments. 
At  this  time,  communities  probably  should  focus  on  simple  bulk 
plane  methods  which  are  easy  to  develop  and  to  administer. 

3.   Innovative  Zoning 

Innovative  zoning  approaches,  especially  cluster/PUD  and 
incentive  zoning,  provide  a  means  for  communities  to  promote 
solar  access  in  new  development.   Many  communities  are  presently 
adopting  ordinances  and  bylaws  for  these  techniques,  providing  a 
good  opportunity  for  incorporating  solar  access  concerns. 

Cluster  or  PUD  ordinances  usually  precribe  general  layout  and 
design  standards  for  prospective  developments.   A  new  set  of 
dimensional  requirements  can  be  imposed  for  the  building  area  as 
long  as  the  overall  density  of  the  development  does  not  exceed 
that  for  one  conforming  to  existing  zoning  requirements.   Height 
and  setbacks  can  be  adopted  that  protect  certain  minimum  levels  of 
solar  access,  or  even  better,  bulk  plane  standards  can  be  substi- 
tuted for  traditional  height  or  setbacks.   All  applicants  could  be 
required  to  submit  detailed  site  plans  showing  the  positioning  and 
placement  of  proposed  buildings  and  vegetation. 

Beside  listing  prescriptive  zoning  requirements,  special  permit 
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ordinances  for  cluster  and  PUDs  often  list  criteria  by  which  any 
PUD  application  will  be  judged.   Including  good  solar  exposure  for 
buildings  on  lots  (southern  ©rientations  with  minimal  shading)  as 
one  of  these  criteria  will  encourage  developers  to  consider 
solar-conscious  planning.   Developers  might  be  required  to  submit 
shadow  maps  with  the  site  plan  showing  the  effect  buildings,  trees 
and  structures  have  on  the  development's  sunlight  levels  and  on 
those  of  adjacent  lots. 

Some  communities  may  be  hesitant  to  adopt  seemingly 
burdensome  mandatory  requirements  or  feel  that  optional  solar  cri- 
teria may  not  be  complied  with.   Applying  incentive  zoning  provi- 
sions to  new  developments  may  be  the  answer  to  both  these 
problems.   An  incentive  approach  allows  developers  to  increase 
building  densities  or  receive  other  bonuses  if  they  provide  cer- 
tain compensating  amenities.   Typical  amentities  include  open 
space,  road  improvements,  etc.   Including  good  solar  access  as 
one  of  these  amenites  gives  developers  a  strong  incentive  to  plan 
for  solar  energy  use.   East-west  street  grids,  site  designs  that 
maximize  access  and  reduce  shading,  energy-conscious  landscaping 
and  solar  installations  themselves  can  be  included  in  the  list  of 
solar  amenities.   Solar  incentives  can  be  tacked  on  to  cluster  or 
PUD  ordinances  or  they  could  be  separate  special  permit  provisions 
that  apply  to  any  development.   The  town  of  Millbury,  Mass.  has 
adopted  a  cluster  development  ordinance  with  a  solar  incentive 
component. 


4.  Site  Plan 

Some  communities  may  require  special  permits  for  other  types 
of  development  beside  clusters  and  PUDs.   Such  ordinances  usually 
direct  developers  to  submit  detailed  site  plans  showing  not  only 
the  development  itself  but  its  effect  on  the  immediate  environ- 
ment.  The  ordinances  also  list  criteria  by  which  the  plan  will  be 
subjected.   Once  again,  adding  solar  access  concerns  to  the  list 
will  encourage  good  orientations  and  high  levels  of  solar  access 
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in  new  developments.   And  making  shading  effect  an  impact  considera- 
tion will  help  protect  the  access  of  existing  neighborhoods. 

Site  plan  reviews  are  especially  common  in  larger  towns  and 
cities.   Boston,  for  instance,  designates  certain  projects  as 
Planned  Development  Areas  (PDAs).   Solar  access  could  be  included 
in  a  PDA  ordinance  as  a  review  criterion,  as  a  procedural  require- 
ment (requiring  the  submission  of  shadow  maps),  or  as  a  bargaining 
chip  in  the  negotiating  of  density  levels  and  other  bonuses. 

In  Watertown,  Mass.,  a  special  permit  provision,  requires 
developers  of  apartments  and  condominums  to  submit  site  plans  and 
lists  10  criteria  which  will  be  considered  in  granting  the  permit. 
(Watertown  Zoning  Ordinance,  Section  9.03.)   Again,  good  solar 
access  could  be  incorporated  into  this  list.   The  Watertown  provi- 
sion, in  fact,  already  lists  as  a  consideration  the  effect  of  the 
proposed  development  on  the  environment,  including  shadow  effects. 

5.  Overlay  Zones 

Some  communities  may  be  interested  in  promoting  solar  use  and 
protecting  solar  access  in  certain  areas  that  seem  to  have  par- 
ticular potential.   A  new  zoning  district  could  be  superimposed 
over  part  or  all  of  existing  zones  and  designated  as  a  solar 
energy  overlay  zone.   Relatively  undeveloped  areas  with  south- 
sloping  grades  are  likely  candidates  for  such  zones.   Standards 
can  then  be  formulated  that  protect  solar  access:  either  ample 
setback  and  height  requirements,  or  bulk  planes. 

As  with  a  provision  for  coastal  or  wetland  areas,  an  ordinance 
setting  up  a  solar  energy  zone  should  begin  with  statements  giving 
a  rationale  for  such  a  zone,  stressing  the  public  purpose  of  saving 
energy  and  encouraging  renewable  energy  technologies.   Next,  exact 
boundaries  of  the  zone  should  be  delineated,  followed  by  use  and 
dimensional  regulations  and  requirements  that  are  different  from 
those  for  the  underlying  zones. 
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This  approach  is  especially  useful  when  a  community  is  hesitant 
to  enact  solar  access  zoning  on  a  large-scale  basis.   By  creating 
a  solar  overlay  zone,  a  community  can  both  promote  solar  energy  use 
in  new  development  and  gauge  the  likely  impact  of  more  comprehensive 
solar  access  policies. 

6.  Buffer  Zones 

One  area  that  is  especially  prone  to  solar  access  problems  is 
the  border  between  different  use  areas.   Structures  within  a  high- 
rise  commercial  or  industrial  zone  may  block  sunlight  to  residen- 
tial zones  to  their  north. 

Some  towns  already  have  regulations  pertaining  to  buffer  zones; 
these  usually  deal  with  separating  residential  districts  from 
industrial  zones  for  safety  and  noise  reasons.   Such  existing 
provisons  might  be  modified  to  provide  even  greater  buffers  bet- 
ween high-rises  and  zones  to  their  north.   In  the  town  of 
Brookline,  for  instance,  the  buffer  for  low  rise  development  to 
the  south  of  a  high  density  zone  is  100  feet;  one  to  the  east  or 
west  150  feet;  and  one  to  the  north  200  feet  (Brookline  Zoning 
Bylaw,  Section  5.31.)   Where  no  buffer  provisions  exist,  com- 
munities can  add  a  statement  in  use  regulations  requiring  addi- 
tional setbacks  or  bulk  plane  standards  for  such  border  areas. 

For  clusters  and  PUDs ,  inclusion  of  a  buffer  area  will  be 
especially  appropriate  since  these  developments  usually  are 
required  to  provide  considerable  open  space;  an  ordinance  could 
require  or  encourage  use  of  this  space  as  a  buffer  from 
surrounding  lots.   For  high-rise  districts,  developers  could  be 
required  or  encouraged  to  provide  open  space  to  the  north. 

7.  Performance  Standards 

Performance  zoning  provisions  offer  another  possible  method 
for  promoting  solar  access.   Rather  than  prescribing  exactly  what 
can  or  cannot  be  done  on  a  parcel  of  land  (the  traditional  method), 
performance  standards  set  minimum  or  maximum  limits  for  effects 
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that  uses  might  produce.   Many  communities  use  performance  standards 
to  regulate  negative  effects  such  as  glare,  pollution  and  noise. 
Performance  standards  also  can  be  used  to  promote  positive  ends. 

Solar  access  performance  standards  could  use  either  the 
positive  or  negative  approach.   A  provision  could  stipulate 
that  new  buildings  be  sited  in  such  a  way  to  maximize  solar 
access  between  the  hours  of  9  a.m.  and  3  p.m.   Or  it  could 
restrict  additions  or  developments  that  caused  unacceptable  levels 
of  shading  of  other  sites  during  these  hours.   The  former  approach 
might  best  be  used  to  promote  solar  access  in  new  developments. 
The  latter  could  help  to  protect  access  of  existing  neighborhoods. 

The  main  advantage  of  performance  standards  is  their  flexibi- 
itye   Buildings  can  be  sited  in  a  number  of  ways  as  long  as 
sunlight  or  shading  standards  are  met.   Conflicts  between  solar 
access  and  the  siting  of  solar  installation  in  yards  can  be  eli- 
minated.  And  performance  standards  can  be  easily  phrased  to  allow 
exceptions  to  the  rule  in  certain  situations. 

The  biggest  problem  with  solar  performance  standards  is 
administering  them.   Without  some  prescriptive  regulations, 
zoning  administrators,  planning  boards,  and  developers  may  have 
difficulty  evaluating  prospective  developments.   Standardized 
methods  for  measuring  shading  and  sunlight  levels  have  to  be 
developed  and  promulgated;  without  them,  performance  standards 
could  be  plagued  by  subjective  and  inconsistent  enforcement. 

Because  of  these  administrative  problems,  solar  performance 
standards  might  best  be  incorporated  as  part  of  review  processes: 
site  plan,  clusters,  PUDs,  incentives,  or  some  other  specially  per- 
mitted use.   The  standard  could  be  applied  consistently  for  the 
particular  development,  and  balances  could  be  made  with  existing 
prescriptive  standards  and  other  designated  criteria.   If  solar 
performance  standards  are  adopted  for  general  uses,  it  would  be  a 
good  idea  to  limit  them  to  certain  areas  (for  instance,  a  solar 
overlay  zone)  or  make  them  a  supplementary  or  optional  con- 
sideration to  existing  prescriptive  standards. 
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C.   Subdivision  Regulations 

In  some  states,  subdivision  regulations  are  used  extensively 
to  promote  solar  access  and  good  building  orientations.   In 
Massachusetts,  these  strategies  are  less  applicable.   Massachusetts 
law  limits  subdivision  control  mainly  to  the  review  of  street 
layout  and  design  for  new  developments,  not  to  the  regulation  of 
buildings  and  structures  on  lots. 

Encouraging  solar  access  in  new  subdivisions  can  be 
accomplished  by  adopting  some  of  the  zoning  techniques  already 
described.   Developers  would  be  required  to  abide  by  these  solar- 
conscious  regulations.   Including  solar  access  considerations  in 
cluster,  PUD,  incentive  and  other  special  permit  use  ordinances 
will  promote  solar  access  in  developments  that  employ  any  of  these 
techniques . 

Some  communities  may  wish  to  include  explicit  solar  access 
provisions  in  their  subdivision  regulations.   Probably  the  best 
place  to  do  this  is  in  the  sections  typically  labeled  "design 
criteria".   Here,  a  statement  could  be  made  encouraging  solar 
access  concerns  in  general  or  mentioning  specific  design  standards 
such  as  east-west  streets.  *•  A  planning  board  could  also  require 
that  shadow  maps  be  submitted  with  the  definitive  plan. 

As  in  any  review  process,  subdivision  approval  is  usually  sub- 
ject to  considerable  informal  discussion  and  decision-making.   In 
their  meetings,  developers  and  planning  officials  may  hammer  out 
certain  compromises  on  concerns  and  amenities  not  expressly  men- 
tioned in  subdivison  regulations.   Solar  access  considerations 
can  be  effectively  injected  into  this  stage  of  the  approval  pro- 
cess.  Planning  departments  and  other  review  bodies  are  encouraged 
to  develop  informal  guidelines  pertaining  to  solar-conscious 
design  that  can  be  applied  to  all  submitted  plans.   The  following 
list  was  written  specifically  for  site  plan  reviews  but  could  be 
adapted  to  any  design  review  process. 
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1.  How  good  is  the  general  solar  access  of  the  site?   What  is  the 
topography  like  (slope  direction  and  grade)? 

2.  What  does  the  existing  vegetation  consist  of  and  what  are  its 
shading  characteristics?   Are  the  trees  deciduous?  Evergreen? 
What  is  the  mature  size  of  the  trees? 

3.  Which  parts  of  the  site  are  especially  good  or  bad  for  solar 
energy  use? 

4.  How  are  the  streets  oriented?   Will  they  promote  southerly 
orientations  for  buildings  and  lots? 

5.  Are  the  lots  oriented  in  such  a  way  that  buildings  will  have 
good  solar  access?   Do  lot  dimensions  maximize  the  distance  bet- 
ween buildings? 

6.  What  are  the  new  areas  to  be  landscapped?   Will  this  affect 
solar  access  of  any  buildings  or  solar  collector?   What  kind  of 
trees  will  be  used?   How  tall  will  they  be  at  maturity?   How  long 
a  shadow  will  they  cast?   How  dense  are  their  branches? 

7.  How  tall  are  buildings  going  to  be?   What  are  the  setbacks? 
Will  the  the  buildings  shade  each  other?   Will  most  buildings  have 
rooftop  access  to  sunlight?   South  wall  access?   South  lots 
access?   Are  there  any  high  rise-buildings?   Will  they  cause  any 
shading  problems? 

8.  Are  buildings  sited  on  lots  so  as  to  give  future  owners 
control  over  shading? 

9.  What  is  the  impact  on  solar  access  of  buildings  off-site? 
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D.   Trees 

Trees  and  other  vegetation  present  a  particularly  troublesome 
solar  access  problem.   They  are  usually  exempt  from  zoning  height 
and  setback  requirements  and,  unlike  buildings,  are  constantly 
growing  and  increasing  their  shading  potential.   Using  public 
regulations  to  limit  vegetation  or  its  growth  usually  is  less 
popular  than  restricting  building  development.   Trees  not  only 
provide  aesthetic  and  quality-of-lif e  benefits;  they  are  also 
important  energy-conservation  features,  providing  summer  shading 
and  winter  windbreak. 

Nevertheless,  communities  interested  in  promoting  solar  access 
should  not  ignore  vegetation  in  their  initiatives.   Trees  often 
create  the  most  serious  solar  access  problems,  especially  in 
areas  where  zoning  standards  have  stabilized  building  densities. 
Even  rooftop  collector  sites  are  threatened  by  tree  shading. 

In  existing  development,  there  is  really  no  "good"  way  to  deal 
with  shading  by  vegetation.   Unless  they  live  in  certain  historic 
or  natural  preservation  zones,  solar  owners  are  of  course 
entitled  to  trim  and  cut  down  vegetation  on  their  own  property. 
But  they  have  no  legal  right  to  alter  vegetation  on  neighboring 
lots,  or  on  public  areas  without  a  permit.   The  flexible  zoning 
options  discussed  in  the  last  chapter  might  allow  a  solar  owner  to 
site  a  system  so  as  to  avoid  shading  from  neighboring  trees. 
Communities  also  can  encourage  citizens  to  negotiate  solar  ease- 
ments with  their  neighbors  (see  next  section)  and  disseminate 
materials  on  the  shading  characteristics  of  various  tree  species. 
(See  Appendix  8  for  a  sampling  of  available  information  on 
vegetation. ) 

There  are  a  number  of  workable  strategies  for  dealing  with 
vegetation  in  new  development.   Since  most  of  our  future  solar 
access  problems  will  come  from  trees  that  are  only  saplings  or  not 
yet  planted,  this  is  an  extremely  important  area  of  consideration. 
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The  planting  and  positioning  of  trees  can  best  be  monitored  in 
new  developments  that  require  review  under  special  permit  provi- 
sions.  Cluster,  PUD  and  site  plan  review  provides  a  mechanism 
where  developers  and  planners  can  examine  comprehensive  tree 
placement  in  regard  to  solar  access.   Although  review  criteria 
could  list  specific  standards  for  tree  spacing  and  heights,  it 
would  probably  be  wiser  to  include  a  general  statement  on  solar 
access  and  maybe  some  flexible  guidelines  for  tree  selection  and 
distances  from  south  walls.   Submission  of  tree  shadow  maps  could 
be  either  strongly  encouraged  or  required.   Incentive  provisions 
could  also  be  developed  that  would  provide  bonuses  for  solar- 
consious  tree  placement. 

Regulating  trees  is  more  difficult  in  developments  not  subject 
to  special  permit  review.   There  are  still  some  possible  options. 
Some  subdivision  regulations  require  developers  to  submit  maps 
showing  existing  trees  and  those  to  be  cut  down.   Provisions  often 
stipulate  that  existing  trees  be  removed  only  by  a  permit  or  under 
certain  circumstances  (i.e.  the  tree  would  interfere  with 
building  construction  or  it  would  cause  safety  problems).   Trees 
that  cause  extensive  shading  of  proposed  south  facing  walls  could 
be  included  in  this  list  or  made  an  acceptable  reason  for  the 
granting  of  a  removal  permit. 

A  community  might  also  reduce  shading  problems  from  trees 
by  adding  solar  access  criteria  to  its  public  tree  planting  poli- 
cies.  Local  tree  regulations,  typically  called  "street  tree"  or 
"shade  tree"  ordinances,  deal  with  the  planting,  preservation  and 
maintenance  of  trees  along  public  roads  and  other  public  areas. 
Solar  considerations  are  best  applied  to  the  guidelines  dealing 
with  new  plantings.   Certain  tree  species  can  be  recommended  and 
setbacks  from  buildings  to  the  north  suggested. 

Some  communities  may  also  require  the  formulation  of  tree 
plans.   This  provides  an  excellent  tool  for  comprehensive  solar 
access  assessment  and  planning  for  solar-conscious  tree  placement. 
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The  following  guidelines  for  plantings  can  be  formally  or 
informally  used  in  review  procedures  or  tree  plans  to  promote 
solar  access  and  the  energy-efficient  use  of  vegetation. 

When  considering  tree  species,  consider:  mature  height,  the 
breadth  of  the  canopy,  whether  deciduous  or  evergreen  species  are 
appropriate,  the  timing  of  the  leaf  season  (does  it  coincide 
closely  with  the  beginning  and  end  of  the  heating  season?)  and 
the  density  of  twigs  and  branches  for  both  sun  and  wind  penetra- 
tion. 

Keep  the  south  walls  of  houses  free  from  shadows  by  vegetation 
between  10  A.M.  and  2  P.M.  on  December  21. 

Try  to  plant  trees  outside  a  45  to  50  degree  arc  south  of  solar 
collectors.   Place  tall  trees  away  from  solar  collectors.   Short 
trees  and  bushes  can  be  placed  closer  to  collectors. 

-  Plant  smaller  trees  on  the  south  side  of  the  street,  taller  ones 
to  the  north. 

-  Use  plan  and  section  drawings  to  evaluate  shadows,  conflicts  with 
solar  collectors  and  beneficial  summer  shading. 

Remember  that  domestic  water  heating  collectors,  swimming  pools 
and  gardens  need  sunlight  during  the  summer  when  dwellings, 
streets  and  other  paved  areas  need  shade. 

Plant  evergreens  to  the  north  of  collectors  (or  north  of  the 
entire  project). 

Plant  trees  in  groups  rather  than  individually. 
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E.  Easements  and  Restrictive  Covenants 


In  addition  to  public  regulations,  solar  access  can  be  pro- 
tected by  private  agreements,  most  notably  restrictive  covenants 
and  easements.   Both  these  legal  mechanisms  are  already  widely 
used  to  restrict  or  allow  certain  activities  on  private  property. 
They  can  allow  for  flexible  solar  access  protection  with  a  mini- 
mum of  governmental  involvement. 

Restrictive  covenants  are  an  agreement  between  two  or  more 
people  that  a  certain  activity  will  be  curtailed  or  prohibited. 
They  are  typically  proposed  by  subdivison  developers  and  written 
into  deeds  of  individual  lots.   All  subsequent  property  owners 
must  abide  by  these  standards.   Restrictive  covenants  may  stipu- 
late that  building  additions  conform  to  a  certain  architectural 
style  or  require  all  new  construction  to  be  reviewed  by  a 
designated  architectural  board  or  homeowner's  association. 

As  mentioned  earlier,  restrictive  covenants  can  pose  barriers 
to  solar  installations.   However,  restrictive  convenants  also  can 
provide  solar  access  solutions.   Developers  can  create  covenants 
that  prohibit  neighbors  from  putting  up  structures  or  growing 
vegetation  that  block  adjacent  solar  sites.   Another  approach 
is  to  make  shading  effect  a  consideration  in  approving  building 
additions  or  extensions.  (See  Appendix  9  for  a  sample  restrictive 
covenant. ) 

Easements  are  a  limited  right  to  the  property  of  another.   The 
most  common  easements  are  those  by  which  a  utility  company  claims 
the  right  to  run  power  lines  over  private  property.   Similiar 
easements  can  be  negotiated  on  an  individual  basis  that  give  one 
property  owner  a  right  to  light  passing  over  the  property  of 
another.   This  is  an  especially  effective  way  of  protecting 
access  in  existing  development,  where  the  growth  of  neighboring 
trees  is  a  potential  problem.    The  solar  skyspace  can  be  used 
to  define  the  exact  dimensions  of  the  easement  and  the  formalized 
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document  is  then  recorded  with  the  county  registry  of  deeds. 
Although  Massachusetts  law  already  allows  such  easements  to  be 
negotiated,  a  community  could  informally  facilitate  this  process 
by  offering  a  suggested  format  for  solar  easements.  (See 
Appendix  10  for  a  sample  easement.) 

The  main  weakness  of  private  agreements  is  that  they  are 
entirely  optional.   Developers  may  not  wish  to  incorporate 
restrictive  covenants  protecting  solar  access;  neighbors  may 
refuse  to  grant  easements  or  charge  high  fees  for  such  a  right. 
Beside  publicizing  these  private  agreements  by  informational  cam- 
paigns, communities  can  encourage  their  use  by  including  them  in 
zoning  regulations.   Developers  who  propose  restrictive  covenants 
protecting  solar  access  could  be  awarded  density  bonuses,  or  regu- 
lations for  solar  overlay  zones  could  encourage  all  property  owners 
to  negotiate  skyspace  easements. 

F.  Educational  Strategies 

Public  regulations  can  promote  minimum  levels  of  solar  access 
and  encourage  solar-conscious  development.   But  the  practices  of 
architects  and  developers  are  the  real  determinants  of  good  solar 
access  and  energy-efficient  design.   Adopted  solar  access  policies 
may  have  little  impact  unless  they  are  understood  and  supported  by 
members  of  the  local  design  and  construction  community. 

It  is  therefore  extremely  beneficial  to  direct  specific 
educational/informational  efforts  at  these  individuals,  especially 
if  new  solar  access  policies  have  been  passed.   Workshops  should 
focus  on  the  desirability  of  east-west  street  grids,  southerly 
building  orientations,  energy-efficient  landscaping  and  the  use  of 
restrictive  covenants  and  easements  to  protect  solar  access.   All 
of  these  considerations  should  be  presented  in  the  context  of 
their  potential  in  both  saving  energy  and  improving  the  marketabi- 
lity of  such  developments. 
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G.  Public  Buildings 

Communities  need  not  limit  their  solar  access  initatives  to 
private  development.   Solar  access  concerns  can  be  directly 
incorporated  into  public  building  programs,  especially  for  new 
development.   Many  communities  already  have  energy  conservation 
guidelines  for  public  buildings  to  which  access  considerations 
can  be  added.   Communities  should  consider  the  actual  use  of 
active  or  passive  solar  energy  designs  or  solar  retrofits  in  their 
public  buildings.   Beside  obvious  energy  saving  benefits,  such  a 
policy  sets  a  positive  example  for  other  developments  in  the  com- 
munity. 

Communities  should  also  require  or  strongly  encourage  new 
public  roads  to  run  east  to  west  whenever  feasible.   This  not  only 
encourages  southern  orientations  for  buildings  along  these 
particular  roads,  but  since  new  roads  (both  public  and  private) 
often  follow  existing  street  grids,  it  promotes  good  solar  orien- 
tations in  subsequent  developments. 


H.  Recommendations 

The  following  are  general  recommendations  for  the  application 
of  solar  access  protection  strategies.   Communities  are  still 
encouraged  to  make  their  own  assessments  and  decisions  as  to  which 
approaches  to  adopt. 

1.  Solar  Access  for  different  Densities 

Density  level  is  a  major  determinant  of  solar  access. 
There  should  be  wide  variations  in  strategies  employed  by  rural, 
suburban  and  urban  areas.   Even  within  one  community,  different 
density  zones  may  require  specific  solar  access  solutions. 


(46 

Low  density/  Rural 

In  low  density  and  rural  areas,  solar  access  should  not  be  a 
problem.   Most  lots  are  large  enough  and  buildings  are  spaced  in 
such  a  way  as  to  leave  adequate  room  for  good  solar  siting. 
Zoning  regulations  should  still  be  reviewed  to  see  if  existing 
dimensional  requirements  preserve  this  access.   Planners  may  find 
that  shading  from  vegetation,  particularly  trees,  is  the  biggest 
solar  access  problem  for  these  areas.   Fortunately,  much  of  this 
shading  will  occur  on  solar  users'  own  lots  where  trees  can  be 
trimmed  or  even  removed. 

Moderate  Density/  Suburban 

Solar  access  problems  begin  to  occur  as  moderate  densities  are 
approached:  as  buildings  are  sited  on  less-than-10,000  square  feet 
lots  or  constructed  higher  than  40  feet.   Where  only  minor  solar 
access  problems  exist,  it  may  be  feasible  to  reduce  height  limits, 
especially  if  none  or  few  buildings  presently  exceed  these  limits. 
Solar  owners  should  be  encouraged  to  negotiate  easements  with 
neighbors.   In  new  moderate  density  development,  regulations 
should  be  passed  requiring  or  encouraging  developers  to  employ 
solar-conscious  design.   In  mid-rise  development  zones,  shading 
effect  should  be  made  a  critera  in  site  plan  approval. 

Many  suburban  areas  are  really  more  low  than  moderate  density. 
However,  the  suburbs  are  presently  experiencing  the  greatest  level 
of  residential  solar  growth  and  their  local  governments  are  under 
constant  pressure  to  allow  additional  subdivision  and  multi-family 
development.   Suburban  communities  then  should  be  particularly 
concerned  with  solar  access  protection,  especially  for  new  deve- 
lopment.  Solar  access  criteria  should  be  inserted  in  all  develop- 
mental reviews  and  reduced  heights  standards  for  residential  zones 
should  be  considered.   Public  tree  planting  policies  should  be 
reevaluated  and  provisions  added  to  improve  solar  access. 
Suburban  areas  may  also  be  the  best  place  to  experiment  with 
solar  overlay  zones. 
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High  Density/Urban 

Solar  access  problems  are  obviously* most  acute  in  high  density 
areas.   Small  lots  and  tall  buildings  often  make  all  but  rooftop 
access  impossible.   Even  rooftop  sites  may  be  shaded  by  high-rise 
structures.   Rather  than  aiming  at  improving  access  for  such 
areas,  planners  should  focus  on  protecting  existing  access  levels 
and  minimizing  the  shading  effect  of  new  high-rise  developments. 

Urban  areas  are  usually  a  mix  of  middle  and  high  density  deve- 
lopment.  Planners  should  concentrate  on  maintaining  existing 
levels  of  access  for  middle  density  neighorhoods .   This  can  be 
done  by  stabilizing  or  even  slightly  reducing  height  standards, 
and  by  incorporating  sufficient  buffer  zones  between  these  zones 
and  high  rise  districts.   For  new  development,  planners  should 
add  solar  access  criteria  to  cluster  and  PUD  developments  and 
include  density  bonuses  in  exchange  for  solar  amenities. 

In  the  central  city,  comprehensive  solar  access  policies  are 
probably  unwise.   The  high  density  and  concentration  of  services 
in  midtown  and  downtown  areas  makes  them  inherently 
energy-efficient,  and  land  values  are  too  high  to  incorporate 
spacing  needed  to  protect  solar  access.   It  may  be  indeed  possible 
to  achieve  good  solar  exposure  for  particular  central  city  deve- 
lopments.  But  a  greater  concern  in  the  site  plan  review  process 
should  be  the  effect  of  the  building  on  the  surrounding  urban 
environment,  particularly  on  light  and  air  levels  of  the  proxi- 
mity.  New  York  City  has  just  passed  a  new  zoning  regulation  that 
requires  all  mid- town  developments  to  provide  minimum  levels  of 
daylight  to  adjacent  streets.  *•*•      Bulk  plane  ratios  might  also  be 
formulated  that  would  protect  minimum  levels  of  light  and  air. 

2.  Different  Uses 

Solar  access  approaches  should  also  vary  for  different  land 
uses.   Comprehensive  solar  access  strategies  should  be  mainly 
focused  at  residential  areas.   In  single-family  districts,  height 
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and  frontage  requirements  can  be  reduced,  east/west  street  grids 
encouraged  in  new  development,  solar  overlay  zones  proposed  and 
street  tree  policies  modified. 

For  multi-family  zones,  communities  should  incorporate  adequate 
buffer  zones  between  developments,  require  adequate  minimum  lot 
sizes  or  deep  lots.   Where  special  permits  are  required,  solar 
access  criteria  and  incentives  should  be  incorporated. 

For  commercial  and  industrial  uses,  especially  in  larger 
buildings,  solar  exposure  is  less  important.   Heating  loads  in 
such  buildings  may  be  small  compared  to  the  energy  needed  to  run 
lights,  cooling  appliances  and  other  machines.   Solar  access  stra- 
tegies should  focus  on  reducing  the  negative  impact  of  shadows, 
allowing  sufficient  spacing  for  natural  lighting  and  perhaps  pro- 
tecting rooftop  access  for  solar  hot  water  systems.   Solar  hot 
water  may  be  an  especially  attractive  alternative  for  industries 
that  use  process  heat  in  their  manufacturing.   Communities  may 
wish  to  develop  solar  overlay  zones  for  manufacturers  interested 
in  large  scale  solar  applications  or  encourage  the  negotiation  of 
easements. 

3.  Different  Administrative  Capacitites 

Different  solar  access  protection  stategies  imply  different 
administrative  loads  and  levels  of  technical  expertise  by  public 
agencies,  particularly  planning  departments.   Communities  should 
adopt  approaches  that  fit  their  planning  capabilities  and  regula- 
tory structure. 

The  simplest  strategies  to  develop  and  implement  should  be 
the  incorportation  of  buffer  zones,  reductions  in  height  require- 
ments for  certain  zoning  districts,  adoption  by  planning  boards 
of  solar-conscious  guidelines,  and  solar  information  programs, 
including  developer's  workshops  and  the  encouragement  of  solar 
restrictive  covenants  and  easements.   All  of  these  approaches  are 
possible  in  communities  that  have  only  part-time  planning  staffs. 
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More  involved  strategies  include  revised  height  and  setback 
regulations  to  protect  solar  access,  simple  bulk  plane  and  perfor- 
mance standards  and  the  integration  of  certain  solar  energy  con- 
cerns into  negotiated  developments  (clusters,  PUDs  and  site  plans). 
Formulating  and  implementing  any  of  these  will  require  con- 
siderable staff  time  and  expertise,  but  still  may  be  within  the 
reach  of  small  planning  departments  that  have  full-time  staffs. 

There  are  a  number  of  approaches  that  are  better  undertaken  by 
communities  with  large  planning  departments  and  well-developed 
regulatory  structures.   These  include  extensive  solar-consious 
review  of  new  development,  comprehensive  application  of  bulk  planes 
and  envelopes,  daylighting  incentives,  and  community  tree  plans. 
Any  community  considering  these  and  other  comprehensive  options 
should  undertake  in-depth  planning  studies  and  further  research 
before  actually  adopting  and  implementing  policies. 

VI.   Administration 


The  success  of  solar  policies  in  promoting  solar  use  and 
solar-conscious  development  is  highly  dependent  on  how  well  they 
are  administered  and  enforced.   Although  communities  will  find 
their  own  administrative  solutions,  some  broad  recommendations  can 
be  made. 

First,  whenever  possible,  new  provisions  should  fit  into  the 
existing  regulatory  and  enforcement  process,  rather  than  requiring 
new  procedures  and  structures.   Additional  costs  and  administrative 
burdens  should  be  kept  to  a  minimum.   This  should  not  be  difficult 
with  simple  prescriptive  solar  access  provisons.   Zoning  enfor- 
cement officials  should  be  able  to  apply  reduced  setbacks  or 
exemptions  for  solar  installations  as  they  would  any  zoning  stan- 
dard.  Although  solar  special  permit  ordinances  will  require  new 
guidelines  and  maybe  use  some  unfamiliar  concepts,  they  should  be 
administered  as  any  other  special  permit  provision. 
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Where  more  innovative  solar  access  policies  such  as  bulk  pla- 
nes are  adopted,  it  may  be  necessary  to  supplement  existing 
instructional  materials.   An  explanation  of  bulk  plane  zoning  with 
graphic  and  numerical  representations  and  examples  might  be  added 
to  zoning  regulations  as  an  appendix.   Bulk  plane  regulations 
might  also  have  procedural  standards:  for  example,  requiring  deve- 
lopers to  submit  a  plan  clearly  showing  the  bulk  plane  for  the  lot 
and  the  positioning  of  the  proposed  building  or  structure  in  rela- 
tion to  it.   For  this  and  other  more  involved  solar  approaches,  it 
may  be  a  good  idea  to  require  inspection  and  approval  by  the 
town's  planning  department  (if  not  already  required). 

Second,  it  is  extremely  important  that  all  officials  respon- 
sible for  administration  and  enforcement  understand  the  particular 
solar  provision  and  solar  energy  principles  in  general.   Although 
this  would  be  encouraged  by  any  general  public  solar  education 
program,  it  may  be  helpful  to  hold  specific  workshops  for  local 
officials  on  the  administration  of  adopted  solar  access  protection 
policies. 

Finally,  in  setting  up  and  applying  solar  guidelines  and  cri- 
teria for  adopted  review  procedures,  it  may  be  very  beneficial  to 
confer  with  solar  experts,  energy  planners  and  other  pro- 
fessionals.  Additionally,  including  some  representative  develo- 
pers in  discussions  on  such  guidelines  will  encourage  cooperation 
during  the  actual  administration  of  the  new  provisions. 


FOOTNOTES 


1.  This  handbook  focuses  on  reducing  the  liklihood  of  solar  access 
problems  rather  than  on  legal  doctrines  for  the  redress  of  actual 
collector  shading.   For  a  look  at  some  common  law  and  innovative 
legal  approaches  to  solar  access  litigation,  see  Gail  Boyer  Hayes, 
Solar  Access  Law:  Protecting  Access  to  Sunlight  for  Solar  Energy 
Systems ,  Washington,  D.C.,  Environmental  Law  Institute,  1979. 

2.  Unobstructed  access  to  sunlight  is  especially  important  for 
photovoltaic  systems.   Most  p. v.  systems  are  composed  of  indivi- 
dual cells  connected  in  series;  cutting  off  sunlight  to  even  one 
cell  can  interrupt  the  flow  of  current  across  the  entire  array. 

3.  South  orientation  provides  optimum  solar  exposure  and  this 
orientation  should  be  promoted  in  all  regulations.   It  is,  however, 
possible  to  orient  solar  systems  well  to  the  east  or  west  of  south 
and  still  achieve  high  levels  of  performance.   For  an  analysis  of 
the  effect  of  orientation  on  performance,  see  "Collector  location: 
No  Taboos  on  East  or  West",  Solar  Age,  Dec.  1980,  p. 26 

4.  Percentages  of  daily  solar  radiation  will  vary  according  to 
time  of  year  and  the  tilt  of  the  collector  surface.   Vertical 
south-facing  glazings  will  actually  receive  an  average  of  95  per- 
cent of  the  available  daily  radiation  during  the  heating  season. 

5.  Duncan  Erley  and  David  Mossena,  Energy-Efficient  Land  Use 
Regulations:  Current  Practice,  Chicago,  111.,  American  Planning 
Association:  Planning  Advisory  Service,  Report  #352,  1980. 

6.  Using  local  regulations  to  promote  solar  access  can  already  be 
implied  from  state  law  which  empowers  communities,  through  their 
regulations,  to  promote  the  public  good,  health  and  welfare. 

The  legality  of  solar  access  laws  also  can  be  directly  inferred  from 
the  Massachusetts  Zoning  Enabling  Act,  Sec.  2A  of  Mass.  St.  1975, 
C.  808  as  amended  by  Sec.  4  of  St.  1977,  C.  829  which  lists  as  a 
legitimate  purpose  of  zoning  "providing  for  adequate  heat  and 
light".   Legal  challenges  of  any  regulation  are  always  possible 
however,  and  courts  will  probably  be  more  apt  to  rule  favorably  if 
the  community  has  made  an  explicit  connection  between  its  policies 
and  legitimate  local  concerns. 

7.  Communities  contemplating  such  an  approach  would  do  well  to 
obtain  legal  advise  on  its  wording  before  adopting  it.   There  is 
presently  some  debate  whether  using  special  permits  to  allow 
dimensional  extensions  is  allowable  under  the  Zoning  Act.   The 
suggested  special  permit  is  a  compromise  approach  with  no  guaran- 
tee of  approval. 

8.  M.G.L.  Chapter  40C  Section  1-17. 


9.  Recently  there  has  been  some  tempering  of  this  position.   In  a 
recent  case,  the  Wisconsin  Supreme  Court  ruled  that  a  person  whose 
solar  collector  was  blocked  by  a  neighbors  house  could  sue  for 
relief  even  though  the  neighbors  house  was  sited  in  accordance 
with  existing  zoning  and  building  codes. 

10.  American  Planning  Association,  Protecting  Solar  Access  in 
Residential  Development:  A  Guidebook  for  Planning  Officials, 
Washington,  D.C.,  Government  Printing  Office,  1978. 

11.  Communities  should  seek  legal  advise  before  incorporating  man- 
datory solar  requirements  in  their  subdivisions  regulation.   A 
recently  passed  amendment  to  the  Subdivision  Control  Law  (M.G.L. 
Chapter  41  Section  81)  prohibits  a  municipality  from  being  more 
restrictive  in  regulation  of  private  ways  than  public  ways. 

12.  N.Y.C.  Midtown  Zoning  Ordinance.   See,  "Daylight  in 
Manhattan,"   Solar  Age,  December  1981,  pp  32-6. 
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APPENDIX  1 
SAMPLE  RESOLUTION 


Resolution  of  the  City/Town  of  ( )  Demonstrating  Its  Desire 

to  Encourage  the  Preservation  and  Protection  of  Solar  Access  for 
Private  and  Public  Solar  Energy  Systems 


The  City/Town  finds  (as  a  result  of  public  hearings  convened  on 
,  19 )  that: 

1.  The  use  of  solar  energy  is  a  technologically  and  economically 
feasible  means  of  augmenting  present  and  future  supplies  of  con- 
ventional energy  sources; 

2.  The  use  of  of  solar  energy  promotes  energy  conservation  and 
energy  independence  for  the  citizens  of  the  city/town; 

3.  The  use  of  solar  energy  reduces  the  need  to  import  fossil  fuels 
from  out  of  state  and  abroad; 

4.  The  use  of  solar  energy  reduces  requirements  for  capital,  land, 
and  other  resources  needed  for  the  generation  of  electricity; 

5.  The  use  of  solar  energy  reduces  air  and  water  pollution  and 
enhances  the  quality  of  the  environment  of  the  city /town; 

6.  The  use  of  solar  energy  is  promoted  by  the  protection  of 
access  to  direct  sunlight  to  solar  collectors  and  potential  south- 
facing  sites. 

The  City  Council  therefore  declares  that: 

1.  The  use  for  solar  energy  systems  can  contribute  significantly 
to  the  public  health,  safety  and  welfare  of  city/town; 

2.  The  preservation  of  unobstructed  access  to  direct  sunlight  for 
solar  energy  systems  can  contribute  significantly  to  the  public 
health,  safety  and  welfare; 

3.  The  education  of  private  citizens  and  public  officials  about 
the  use  of  solar  energy  systems  and  their  need  for  unobstructed 
access  should  be  encouraged; 

4.  The  development  of  private  and  public  land  in  a  manner  that 
preserves  adequate  open  space  for  the  encouragement  of  solar 
energy  systems  will  advance  the  public  health,  safety  and  welfare 
and  will  promote  the  public  interest. 

Introduced  and  passed 

Approved 


Signature  of  Mayor  or  Selectman 
Attested 


Signature  of  City/Town  Clerk 


APPENDIX  2. 


DEFINITIONS 


Solar  Access-  the  requirement  of  unobstructed  direct  sunlight  by  a 
solar  collector  for  its  efficient  operation.   The  exact  level  of 
this  access  is  determined  by  the  solar  skyspace  (see  below) . 

Solar  Collector-  any  device  or  structure  that  requires  access  to 
sunlight  as  part  of  a  solar  energy  system. 

Solar  Energy  System-  a  system  which  collects  solar  energy  and  pro- 
vides heat,  cooling,  light  or  electricity  to  a  building  or  end  use, 

Sunspace-  an  accessory  room  oriented  within  30  degrees  of  true 
south  that  makes  a  significant  contribution  to  the  space  heating 
requirements  of  the  primary  building. 

Active  System-  a  solar  heating  or  cooling  system  that  requires 
external  mechanical  power  to  move  the  collected  solar  energy. 

Passive  System-  a  solar  heating  or  cooling  system  that  is 
integrated  with  a  building's  structural  components  and  which  uses 
little  or  no  external  mechanical  power  to  move  collected  solar 
energy. 

Solar  Skyspace-  that  area  of  the  southern  sky  between  1)  the  path 
of  the  sun  at  the  summer  and  winter  solstice  (or  other  date)  and 
the  hours  of  10  a.m.  and  3  p.m.  (or  other  hours). 

Bulk  Plane-  an  imaginary  plane  that  helps  define  the  buildable 
area  of  a  structures  on  a  lot,  expressed  by  a  series  of  height  and 
setback  combinations. 


APPENDIX  3: 

SAMPLE  SOLAR  SPECIAL  PERMIT* 

Section  1:  Special  Permit  for  Large-Scale  Solar  Energy  Systems 

1.1.   General:   In  accordance  with  the  standards  of  section and  the 

requirements  herein,  the  special  permit  granting  authority  may  grant  a 
special  permit  for  the  erection  of  a  large-scale  solar  energy  system  on 
a  lot  of  5,000  feet  or  larger.   Procedural  requirements  for  special  per- 
mit applications  are  specified  in  section . 

1.2o   Administration:   The  planning  board  shall  be  the  special  permit 
granting  authority  for  the  purposes  of  this  section. 

1.3.  Definitions:   Large  scale  energy  systems  are  systems  that  collect 
sunlight  for  conversion  into  heat  and  other  energy  and  that  fit  at  least 
one  of  the  following  categories.** 

1)  Use  more  than  square  feet  of  glass  or  glazing 

2)  Encompasses  more  than  50%  of  a  roof  area 

3)  Extend  into  any  front  yard  setback 

3)  Intrude  more  than  6  feet  into  rear  or  side  yard  setbacks 

4)  Exceed  any  lot  coverage  requirement 

5)  Have  an  unconventional  design  as  deemed  by  the  building  enfor- 
cement official 

**  Solar  energy  systems  that  do  not  fit  any  of  these  categories  are  per- 
mitted accessory  uses.  (These  definitions  might  also  be  added  elsewhere.) 

1.4.  Standards:   The  planning  board  shall  approve  special  permit  appli- 
cations for  a  large-scale  solar  energy  system  if  the  proposed  installa- 
tion conforms  to  the  following  standards: 

1)  The  system  provides  a  significant  portion  of  the  primary  building's 
energy  needs. 

2)  The  system  does  not  cause  glare  dangerous  to  driving  on  adjacent  roads 

3)  The  installation  is  more  than  10  feet  from  any  building  on  an  adja- 
cent lot  and  10  feet  from  any  public  or  private  way. 

4)  The  installation  does  not  shade  solar  collectors  on  adjacent  lots  or 
cause  significant  shading  of  potential  solar  sites. 

5)  The  planning  board  finds  the  installation  to  be  consistent  with  the 
broad  community  goals  of  promoting  the  public  good,  health  and  welfare. 

1.5.  Other  Conditions:   The  planning  board  may  impose  any  con- 
ditions, limitations  or  safeguards  on  the  permit  it  deems 
necessary.   These  include,  but  are  not  limited  to:   landscapping 
to  diminish  the  visual  effect  of  the  installation,  use  of  certain 
building  materials  or  color  in  the  design,  reductions  in  glazing 
size  and  making  other  conservation  improvements. 

*  Review  of  legal  counsel  should  be  obtained  prior  to  formal  notice  and 
adoption  of  this  language  in  the  zoning  code  for  conformance  with  the 
state  zoning  enabling  statute,  general  and  special  laws  applicable  to 
the  city  or  towm  and  for  consistency  with  other  municipal  bylaws,  ordi- 
nances or  provisions  of  the  zoning  code. 


APPENDIX  4: 


THE  STATE  BUILDING  CODE 


780  CMR:      STATE  BUILDING  CODE  COMMISSION 

Table  2107-1 1 
ALLOWABLE  SPANS  FOR  ROOF  RAFTERS  SUPPORTING  SOLAR  COLLECTORS 


HOW  TO  USE  TABLES 


Check  to  determine  that  none  of  the  maximum  condition  listed  below  are  exceeded. 

a.  maximum  pitch  of  collector— 20:12  (60°)  (See  Motes) 

b.  maximum  collector  weight — -7  lbs.  per  sq.  ft. 

c.  maximum  length  of  collector— -9  ft. 

Determine  whether  Condition  A  or  Condition  3  applies. 

Inspect  roof  rafters  and  determine  their  size,  spacing  and  type  of  wood.  (Most 
are  hemfir  or  better.) 

Determine  whether  light  roof  construction  (LRC-asphalt,  wood  shingles,  etc.)  or 
heavy  roof  construction  (HRC— slate,  tile  shingles,  etc.)  applies. 
Read  allowable  span  from  tables.   Rafter  spans  are  measured  along  the  horizon- 
tal projection  and  loads  are  considered  as  applied  on  the  horizontal  projection. 


"saa 


x  6 

12-o.a. 
l6"o. c. 
2<*-o.e. 


2x3 

12"o.e. 
I6"e.e. 
2<ro.o„ 


2  x  10 
l2°o.e. 
l6°o. e. 
2<*-o.e. 


common  a 


800pal(  spruce 
or  b«tt«r) 
LHC  HRC 

mjc.apan 


9-  1 
7-11 

6-  t 


12-  2 

10-  6 
3-  6 


15-  9 
13-  6 
10-11 


3-  3 
7-  5 
6-  0 


11-  7 

10-  0 

3-  1 


14-11 
12-10 
to-  5 


18-  * 
15-  9 
12-  9 


L200pal(ho«f  lx 
or  better) 
LBC  HRC 

aax.spaa 


solar 
eolloctor 

roof 


:osT3rriQH  i 


300p»l(  apruco  oi 
bottor) 
LRC  HBC 

au.spui 


11-  3 
9-  9 
7-1 1 


15-  1 
13-  o 
10-  6 


19-  6 
16-  9 
13-  6 


2>ll 

20-  6 
16-  7 


10-  3 
9-  3 
7-  5 


lit  it 
12-  * 

io-  a 


13-  5 
15-  to 
12-10 


22-  7 
19-  5 

15-  9 


7-  0 
6-  0 

i*-io 


9-  7 
3-  2 
6-  5 


12-  7 

10-  9 

3-  6 


15-  8 
13-  ft 
10-  3 


6-  9 
5-10 

H-  9 


9-  3 

7-U 
6-  3 


12-  1 

10-  <t 
3-  3 


15-  0 

12-10 
10-  3 


I200psi(h««£lr 
or  battar) 
LSC  HRC 

aax.span 


3-10 
7-  6 
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12-  a 
10-  3 

3-  2 


15-  9 
13-  5 
10-  8 


19-  7 
16-  9 
13-  * 


3-  6 
7-  3 
5-10 


11-  7 
9-U 
7-1 1 


15-  2 
12-11 

10-  <* 


18-10 
16-  1 
12-10 


NOTES:   Provide  solid  blocking  between  each  panel  connection  to  roof, 
through  bolt  panel  connection  to  rafters  or  blocking. 


Lag  bolt  or 


For  situations  exceeding  any  maximum  condition  listed  above  or  not  shown  in 
Condition  A  or  B,  the  structure  shall  be  approved  by  a  licensed  professional 
engineer  or  registered  architect. 

DESIGN  CRITERIA  Strength:   10  lbs.  per  sq.  ft.  (light  roof  construction-LRC)  or 
IS  lbs.  per  sq.  ft.  (heavy  roof  construction-HRC)  as  noted"  plus  30  lbs.  per  sq.  ft. 
live  load  plus  load  of  drifting  snow  plus  loads  of  solar  collectors  determine  fiber 
stress.   Deflection:   For  30  lbs.  per  sq.  ft.  live  load,  limited  to  span  in  inches 
divided  by  180. 
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APPENDIX  5 
REFERENCE  TABLE 

Options  for  Solar  Access  Pages  in  Protecting  Solar 

Access  for  Residential 
Development 


1)  Manipulating  Height  and  Setbacks 

50-60 

2)  Reducing  Frontage 

55-56 

3)  Bulk  Planes  and  Envelopes 

60-70 

4)  Innovative  Zoning 

73-78 

5)  Site  Plan  Review 

111-116 

6)  Performance  Standards 

68-73 

7)  Private  Agreements 

117-121 

8)  Subdivision  Design 

82-98 

9)  Trees 

99-110 

10)  Shadow  Calculations 

30-35,  126-135 

APPENDIX  6 
SHADOW  CALCULATIONS 


This  table  gives  the  shadow  length  on  December  21  of  a  one-foot  pole 
for  varying  directions  and  degrees  of  slopes.   The  a.m.  and  p.m., 
values  correspond  to  those  times  when  the  sun  is  4  5  degrees  east 
and  west  of  true  south  (roughly  9  a.m„  and  3  pr.m.}  . 

LATITUDE  40° 

N         NE         E         SE         S         SW         W         NW 

SLOPE     AM  NOON   PM    AM  NOON   PM    AM  NOON   PM    AM  NOON   PM    AM  NOON   PM    AM   NOON   PM    AM  NOON   PM    AM  NOON   PM 

0%   4.8  2.0  4.8  4.8  2.0  4.8  4.8  2.0  4.8  4.8  2.0  4.8  4.8  2.0  4.8  4.8  2.0  4.8  4.8  2.0  4.8  4.8  2.0  4.8 

5%   5.7  2.2   5.7  4.8  2.2  6.2  4.1  2.0  5.7  3.8  1.9  4.8  4.1  1.8  4.1  4.8  1.9  3.8  5.7  2.0  4.1   6.2  2.2  4.8 

10%   7.2  2.5  7.2  4.8  2.3   9.1  3.6  2.0  7.2  3.2  1.8  4.8  3.6  1.7  3.6  4.8  1.8  3.2  7.2  2.0  3.6  9.1  2.3  4.8 


EXAMPLE:    Describe    the 
shadow   cast   by   a    30Qft. 
pole    located  on   a   5 
south-facing    slope. 


Noon    shadow   length   = 
30    x    1.8    =    54    ft. 
Shadow   lengths    at 
a.m.    and   p.m.    = 
30    x    4.1    =    123    ft. 


Shadows  cast  at   9   a. a., noon   and    3   p.m. 


AM 


Shadow  pattern  for  period  from  9  a.m.  to  3  p.m. 


A.M. 


PM. 


Other  shadow-casting  objects  can  be  described  as  a  series  of  poles 
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It  is  not  always  necessary  to  draw  shadow  patterns  to  determine  shading 
problems.   Calulating  the  distance  between  an  object  and  its  maximum 
shadow  projection,  quickly  indicates  whether  sites  to  the  north  will 
be  shaded.   For  the  example  above,  shadow  projection  =  30  x  2.9  =  59  ft. 


NORTH  SHADOW  PROJECTION  TABLE 
(Ratio  of  North  Projection  of 
shadow  length  to  Height  of  Object) 


Relation  Between  Shadow  Length  and  Shadow  Proiection 


LATITUDE 

SLOPE  40°  45° 

FLAT  3.4  5.1 

SOUTH  SLOPE  5  2.9  4.1 

SOUTH  SLOPE  10°  2.5  3.4 

NORTH  SLOPE  5  4.0  6.8 

NORTH  SLOPE  10°  11.2  25.4 


APPENDIX  7 


SAMPLE  HEIGHT  AND  SETBACKS  FOR  SOLAR  ACCESS (rounded  to  nearest  5  feet) 


Lot  Size  Frontage   Lot    Solar  Access  Height   Front   Rear    Room  for   Maximum 
(ft2)     (feet)    Depth  Protection1. setback  Setback   Siting2.   Height3 

South  wall    30 40 60 26 30 

10,000    80    125    South  lot     25 45 60 24        25 

South  wall    30      40      60 51 35 

15,000   100    150    South  lot     30      50 60 31 30 

South  wall    35 50 70      48 40 

20,000   120    167    South  lot     35 60 80 28 35 

South  wall    35 50 70 89 45 

25,000   120    208    South  lot     35 60 80 69_ 40 

South  wall    40 60 75 88 55 

33,750   150    225    South  lot     40 70 85 68 50 

1 .  South  wall  protection=  no  shading  of  south  wall 
South  yard  =  no  shading  20  feet  out  from  south  wall 

2.  Room  for  siting  =  Lot  depth  -  (front  setback  +  rear  setback) 

3.  Maximum  allowable  height  leaving  at  least  25  feet  for  siting 


APPENDIX  8 


SAMPLE  VEGETATION  DATA 
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MATURE  TREE  HEIGHTS— 60'  AND  UNDER 


20-30' 


40' 


50' 


Hedge  Maple 
Acer  campestre 

Amur  Maple 
Acer  ginnala 

Mountain  Maple 
Acer  spicatum 

Tartarian  Maple 
Acer  tartar icum 

Pagoda  Dogwood 
Cornus  alternitolia 

Russian  Olive 
Elaagnus  angustitoiia 

Carolina  Silver  bell 
Haiesia  Carolina 

Saucer  Magnolia 
Magnolia  soulangiana 

Star  Magnolia 
Magnolia  steilata 

Purple  leaf  Flowering 
Plum 
Prunus  cerosifera 
Thunderblrd' 

Bradford  Pear 
Pyrus  calleryana 

Showy  Mountain  Ash 
Sorbus  decora 

Japanese  Tree  Lilac 
Syringa  amurensis 
japonica 


Striped  Maple 
Acer  pensylvamcum 

American  Hornbeam 
Carpinus  caroliniani 

Imperial  Locust 
Gladitsia  tnacanthos 
'Imperial' 

Merril  Magnolia 
Magnolia  loebneri 
'Merril' 

Flowering  Crab 
Malus  sp. 

Golden  Weeping 
Willow 
Salix  alba  tristes 

European  Mountain 
Ash 
Sorbus  aucuparia 


Globe  Norway  Maple 
Acer  platanoides 
Globosum' 

Speckled  Alder 
Alnus  mean  a 

Dahurian  Birch 
Bet  u  la  davurica 

European  Birch  . 
Betula  pendula 

European  Hornbeam 
Carpinus  betulus 

Chinese  Chestnut 
Castanea  mollissima 

Katsura  Tree 
Cercidiphyllum 
japonica 

American  Yellowwood 
Cladrastis  lutea 

Turkish  Filbert 
Corylus  coiurna 

Skyline  Locust 
Gleditsia  tnacanthos 
Skyline' 

Kobus  Magnolia 
Magnolia  kobus 

Eastern  Hop  Horn- 
bean  (40') 
Ostrya  virgmiana 

Amur  Cork  Tree  (40') 
Phellodendron 
amurense 


Columnar  White 
Poouiar 
Popuius  alba 
'Pyrimdalis' 

Double  Flowered 
Mazzard  Cherry 
Prunus  avium  plena 

Swamp  White  Oak 
Quiercus  bicolor 


60' 


'Schwedleri'  Norway 

Maple 
Acer  platanoides 
Schwedle' 

Columnar  fled  Maple 
Acer  rubrum 
'Columnare' 

Marshall's  Seedless 
Ash 

Fraxmus  pennsylvan- 
ica 

Eastern  Larch 
Larix  lancmo 

Sargent  Cherry 
Prunus  sargentii 

Black  Cherry 
Prunus  serotina 

Japanese  Pagoda  Tree 
Sophora  lapomca 

Korean  Mountain  Ash 
Sorbus  alm/olia 


For  more  information  on  trees  and  vegetation,  contact  your 
County  Agricultural  Extension  Service. 


APPENDIX  9 
SAMPLE  SOLAR  RESTRICTIVE  COVENANT* 

Restrictive  Covenants  of  (Name  of  Development) 
in  (Municipality  or  County) . 


The  following  restrictive  covenant(s)  are  incorporated  in  this  deed 
and  in  all  other  deeds  to  parcels  within  the  (name  of  development) 
which  is  located  in  (complete  legal  description  of  the 
development)  as  recorded  in  (legal  records  of  named  county). 
These  covenants  are  binding  upon  all  present  and  future  owners  of 
land  within  this  development  with  the  same  effect  as  if  they  were 
incorporated  within  each  subsequent  deed. 

1)  No  vegetation,  structure,  fixture,  or  other  object  shall  be  so 
situated  that  it  casts  a  shadow  at  a  distance  greater  than 
[prescribed  distance]  across  any  north  property  line  on  December  21 
between  the  hours  of  (9  a.m.  and  3  p.m.  Standard  Time),  provided 
that  this  restriction  does  not  apply  to  utility  wires  and  similiar 
objects  which  obstruct  little  light  and  which  are  needed  and 
situated  for  reasonable  use  of  the  property  in  a  manner  con- 
sistent with  other  covenants  in  this  deed.   By  adopting  this  cove- 
nant, the  landowners  within  this  development  recognize  the 
desirability  of  creating  and  maintaining  a  common  plan  to  ensure 
access  to  direct  sunlight  on  all  parcels  within  the  development 
for  public  health,  aesthetic,  and  other  purposes,  specifically 
including  access  to  sunlight  for  solar  energy  collectors. 

*  This  sample  is  meant  to  serve  only  as  a  general  example.   Advice 
of  legal  counsel  should  be  sought  as  to  precise  wording,  including 
description  of  lands  affected  and  boundaries,  and  compliance  with 
filing  and  other  legal  requirements. 


APPENDIX  10 
SAMPLE  SOLAR  SKYSPACE  EASEMENT* 


Grantor  hereby  grants,  bargains,  sells,  conveys  and  warrants 
to  Grantee  both  an  easement  and  right-of-way  for  continued  receipt 
of  solar  radiant  energy  and  an  easement  and  right-of-way  for  con- 
tinued receipt  of  light,  view  and  air  in  and  through  only  so  much 
of  the  skyspace  above  Grantor's  property  as  lies  above  an  eleva- 
tion of        feet  above  mean  sea  level  as  is  required  to  prevent 
the  construction  of  placement  of  any  obstruction,  including  vege- 
tation, which  is: 

A.  At  its  closest  point  closer  than  feet  to  the 

Grantors  northerly  property  line,  or 

Be  At  its  highest  point  higher  than feet  above  mean 

sea  level. 

As  incident  to  the  easements  herein  granted,  the  future  use 
and  development  of  the  above  described  real  property  of  Grantors 
is  restricted  such  that  no  structure,  vegetation,  activity  of  land 
use  or  other  obstruction  of  any  kind  or  nature  shall  encroach 
within  the  skyspace  described  herein,  with  the  following  exception 

only:  [   ] 

— — : 

If  any  vegetation  encroaches  into  said  easements,  Grantee 
shall  defray  the  expenses  of  trimming  services  and  other  costs  of 
preserving  the  easements  against  encroachment.   Grantee  may 
enforce  the  provisions  of  these  easements  by  an  action  for  dama- 
ges, for  injunctive  relief,  or  both,  plus  reasonable  attorney's 
fees  and  costs  of  enforcement. 

These  easements  are  interests  in  lands,  shall  run  with  the 
lands  respectively  burdened  and  benefited,  and  shall  be  binding 
on  their  heirs,  successors  and  assigns  of  all  parties. 


*  Adapted  from  article  by  Kenneth  Burke  and  Bruce  N.  Lemons, 
"Simplified  Solar  Easements"  Solar  Law  Reporter  Vol.  2  (July/August 
1980)  321-340.   This  sample  is  meant  to  serve  only  as  a  general 
example.   Advice  of  legal  counsel  should  be  sought  as  to  precise 
wording,  including  description  of  lands  affected  and  boundaries, 
and  compliance  with  filing  and  other  legal  requirements. 


APPENDIX  11 


MODEL  AND  ACTUAL  SOLAR  ZONING  REGULATIONS 


Below  are  some  model  and  real  solar  access  provisions.   They  are 
included,  not  as  "plug  in"  formulas  but  as  general  samples  which 
show  some  of  the  diverse  possibilites  for  integrating  solar  access 
concerns  into  local  regulation.   Communities  are  urged  to  develop 
their  own  provisions  that  suit  both  local  conditions  and  the  par- 
ticular character  of  existing  ordinances  or  bylaws.* 


1 .  Site  Plan  Evaluation  Criteria 
(could  be  used  for  cluster,  PUDs 
or  other  special  permitted  uses). 

General  Solar  Access  Statement 

Solar  Access:   The  development  shall  be  designed  so  that  the  maxi- 
mum number  of  buildings  shall  receive  sunlight  sufficient  for  the 
operation  of  solar  energy  systems  for  space,  water  or  industrial 
process  heating  or  cooling.   Buildings  and  vegetation  shall  be 
sited  with  respect  to  each  other  and  to  the  topography  of  the  site 
so  that  unobstructed  sunlight  reaches  the  south  (wall/lot/rooftop) 
of  the  greatest  possible  number  of  buildings  (substitute  a  percent 
if  desired)  between  the  hours  of  ________  and  . 

Outline  for  Detailed  Criteria 

Site  Selection:   In  order  to  maximize  solar  access,  the  develop- 
ment should  place  the  highest  densities  on  south-facing  slopes. 
Lower  densities  should  be  placed  on  north-facing  slopes. 

Street  Layout:   To  the  greatest  possible  extent,  streets  should  be 

oriented  on  an  east-west  axis.   Orientation  can  vary  up  to  

degrees  of  this  axis.   Topography  is  also  an  important  con- 
sideration in  determining  the  layout  of  streets. 

Building  siting:   The  long  access  of  buildings  should  be  oriented 
south  to  the  greatest  possible  extent.   Building  orientation  can 
vary  up  to  ______  degrees  from  due  south.    Tall  buildings  should 

be  sited  to  the  north  of  shorter  ones.   Tall  buildings  should  be 
buffered  from  adajacent  development. 

Landscapping:   New  trees  shall  be species.   They  will  be 

located  with  respect  to  the  south  side  of  buildings  or 

solar  collectors.   In  selecting  trees  for  landcapping,  the  mature 
height  and  canopy  size  should  be  considered. 


2.  Incentive  Zoning  with  Solar  Provisions:  Millbury,  Mass. 

Section  44.51 

The  Planning  Board  may,  at  their  discretion,  approve  an  open 
space  community  containing  more  than  the  basic  number  of  dwelling 
units  upon  their  determination  that  the  proposed  development 
through  the  quality  of  its  site  selection,  programming  and  design, 
displays  exceptional  sensitivity  to  the  objectives  of  this  By-law. 
The  percentage  increase  over  the  basic  maximum  number  of  dwelling 
units  allowed  shall  normally  be  0.5  times  the  number  of  bonus 
points,  as  listed  below,  up  to  a  maximum  of  50%. 

The  Board  shall  employ  the  following  as  a  guide  to  its  deter- 
mination, and  shall  explain  in  its  decision  any  departures  from 
the  bonus  guide. 


C.  Objective: 


Bonus  Points: 


Protect  Existing  Natural  Areas;  Reduce  Visual 
Impact 

0.15  x  percentage  of  trees  of  8"  plus  caliper 
which  are  to  be  retained.   Any  required  open 
space  area  shall  not  be  used  in  the  bonus  point 
calculation.   Any  trees  which  must  be  removed 
to  obtain  adequate  solar  access  may  be  excluded 
from  the  bonus  point  calculation. 


Maximum  Points: 


10 


K.  Objective: 


Encourage  the  Use  of  Solar  Energy  Systems 


Bonus  Points 


0.25  x  percentage  of  dwelling  units  in  which 
solar  energy  supplies  at  least  50%  of  the  total 
annual  energy  requirements  for  heating  and  hot 
water 


Maximum  Points 


25 


3.  Solar  Access  Performance  Standard:  Thomas ton,  Connecticut 
Section  4.4.2 


Solar  Access  Setbacks:   In  residence  districts  no  dwelling  shall 
be  sited  or  constructed  and  no  building  or  structure  shall  be 
expanded  or  enlarged  if  the  effect  of  such  construction,  expansion 
or  enlargement  would  be  to  cast  a  shadow  upon  the  south  wall  of  an 
existing  building  or  a  proposed  building  for  which  a  building  per- 
mit has  been  issued  for  more  than  25%  of  the  time  between  8:34 
a.m.  and  3:08  p.m.  local  time  on  December  21st.   Where  solar 
access  protection  to  the  south  wall  precludes  development  within 
the  buildable  portion  of  the  lot  to  the  south,  then  the  minimum 
solar  access  requirements  of  the  Section  shall  only  apply  to  that 
portion  of  the  south  wall  located  10  feet  above  the  natural  grade 
of  the  building  as  far  as  practical  or  feasible.   The  provisions  of 
this  Section  shall  not  apply  to  existing  buildings  that  are  shaded 
for  greater  than  25%  of  the  time  between  8:34  a.m.  and  3:08  p.m. 
on  December  21st. 


4.  Height  Exemptions  and  Rear  Yard  Setback  Reductions  for  Solar 
Installations:  Wilbraham,  Mass. 

Section  6C  Solar  and  Wind  Energy  (Wind  provisions  deleted) 

Section  6C.1   Purpose 

To  permit  the  use  of  alternative  energy  conversion  systems  in  all 

districts . 

Section  6C.2  Definitions 

A.  Solar  Energy  Systems   Any  solar  collector  and  its  ancillary 
system  or  any  structural  design  of  or  addition  to  a  new  or  existing 
building,  the  primary  purpose  of  which  is  to  provide  for  the 
collection,   storage,  conversion  and  distribution  of  solar  energy 
for  space  heating,  water  heating  or  generation  of  electricity. 

Section  6C.3  Permitted  Uses 

A.   Any  solar  energy  system  installed  and  operated  as  an  attach- 
ment or  an  addition  to  an  existing  or  detached  accessory  building. 

Section  6C.4  Use  Regulations 

A.  The  rear  yard  setback  requirement  for  solar  energy  devices  can 
be  reduced  by  one-third  of  the  required  setback  in  the  District. 

B.  Height  limitations  shall  not  apply  to  solar  energy  systems,  if 
such  systems  are  in  no  way  used  for  living  purposes. 


*  Review  of  legal  counsel  should  be  obtained  prior  to  formal  notice  and 
adoption  of  this  language  in  the  zoning  code,  for  the  conformance  with 
the  state  zoning  enabling  statute,  general  and  special  laws  applicable 
to  the  city  or  towm  and  for  consistency  with  other  municipal  bylaws, 
ordinances  or  provisions  of  the  zoning  code. 


